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B = $3. 3 §2. 0 88 9l. 1 a
82 % 89.3 94. 4 86.0 89. 9 a
LR1S 81.3 80.0 g6. 7 89.3 a
LG zE 88. 0 86. 0 88, 7 87.5 a
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1.3.2.2 TRMMBESRERRERLELBN XA
2002 £ 11 A b/, & 3 MARINAAEREAEAT, S EHEEYLME
T34, BAOKEA, WETEHR. HHERMTEN, [RNXHEENBEHEH
fTTgitoa, SRmE 1.8, F 1.9 MFEL 10 AR,
WG 30d, X3 MAEMBEREREET T RE, BTLRENAET
200 $k; 11K tA), X3 MAEEAMNEERN—RERATTHE, BESR

W 1. 11,
% 1.8 EAZEMAAER (B . om)
Wi s
- A E Y T4
H ¥R i =]
132 141 58 108 128 134 131 145 98 132
A 122.5
153 8% 59 152 145 131 56 138 143 152
& 13 151 13% 148 131 89 127 58 135 153
B 121.6
- 47 150 136 142 149 132 141 59 54 152
e 5y 147 139 143 107 145 161 146 54 o1
2 C ' 121.9
B 57 153 150 124 148 152 49 147 150 126
25 .5 1.8 1.0 1.2 1.4 1.6 1.5 L& L1 L6
3 A i. 54
20 1.2 .o Lo L7 L5 L1 Lls 1% 20
o .4 L8 L3 1.8 15 1.1 1.3 Lo L4 20
B 1.51
s 0.9 1.8 1.7 1.8 1B L& 17 L1 0.8 2.0
.9 1.7 1.4 1.8 1.2 1L& 1% L& Lo L2
C 1. 49
0% 20 1.7 1.2 16 1% 0.8 1.7 L& L3
110 112 97 1lod 97 116 56 104 3% 78
A 94, 3
o9 57 113 114 1lg 87 59 8 113 90
B 5§ 82 39 s 114 109 110 1oz 98 g
B 93.9
- 114 57 o8 112 107 59 gd 108 115 1o
97 88 113 108 109 56 58 106 4 81
6 C 93. 8
A 116 112 105 102 104 110 57 47 51 118
15 .2 1.4 13 1.1 L2 1.4 1.5 1.4 1o 1.2
g A 1.22
.3 0% Lo 1.4 1.3 1.2 Lo L1 L3 11
* 0.9 L0 0.8 L2 L5 L4 L3 12 L1 111
B 1. 18
@ 1.4 0.9 1.2 1.4 L2 08 L1 1.2 L4 L5
.1 .o 1.4 L3 L2 12 0.9 L3 L1 L0
C 1. 21
1.6 1.5 1.3 L2 L3 L5 09 0.8 0.8 LB

e 11 =



&R
HEHE 19

W W
HE Lg=!

- 31 24 45 37 32 ol 23 43 52 37
A 38.9
o0 39 41 44 28 43 37 2l 44 50

L 37 45 35 51 41 27 34 44 31 43
B 40, 1
- 49 51 23 32 30 51 48 31 48 31
7 47 41 43 21 33 33 49 47 21 50
C 38,1
H 42 30 37 44 29 43 36 47 29 37
5 0.6 o5 9% o8 0.6 LO 0.6 0% 0.9 07
7| A 0.78
' .o o8 o8& ©9 06 0.9 0.8 0.8 0.8 0.4
# 0.8 1.0 07 09 08B 06 0.8 0% 0.6 0.9
B 0. 83
;@ .0 L1 o6 07 o8 0.9 Lo 07 10 oy
1.0 0% 09 96 07 07 LO O4.% 0.6 OO
C 0. 7%
LE G.6 O7 0.9 0.7 0.0 0.8 0% G 07
% 1.9 HEHENHES®EECHEN
B/ em
WA FYEHE/ o 19948 B E K
EF BE ? BHE3
5A2HA 122. 5 121. 6 121. 9 122 A
6 H 15 H 94, 3 53. 9 93. 8 94 |
THSN 38,0 40,1 38.1 39 C
® 110 e E RS S E A KRR
H42/em
BEHH SEBHAR  om 10448 B &R P
EF 1 HE 2 HK 3
3A25H 1.54 1.51 1. 48 1. 51
6 A 15 H 1,22 1. 18 .21 1. 20 B
TEGBH 0. 78 0,83 0. 79 0. 80 C
F1.11 FAEHRHEESEARARRERSENER
wiEnTe WEEH/® S Y ~KEH U IR e
5H 2 H 200 89.5 92,0 94. 3
8 15 H 200 84.0 81.5 g1, 0
7A3N 200 46.5 17.5 73.5

B EHE: APEB AL FAARERSERELRZ L (HF L ENEE. BESMN =0om, B
B0, 8om)
O



MIABEEERE, 5 A 25 HIGEAERIE R, T, & 3 BiEinid, R
B AN AR TS AR 3 A [IAb B (B) A 8| T B &R KT, iR, BiE
R REERERNE AR CBERZ —, 3 M08, S8R0
MEMHZRA 20d, HEAERBHMERN, MHRERBFRAMEE. 5
A 25 HIgEQFBIE AP 122c0m, —FEF K 02.0%, M7 A 5 HEEY
SRR RA 39em, —RERE 17.5%, EEALAN, ENLEPERES
BARCIMILE, FHRAEEHNLES ATHE 6 ATH, ERFNEENEERN, B
B RN LA SR B BRI R . REENEARE.

$ & T W

FERE, TF, BRS 1994 BEMEAREBREFENNE. EARBHE. (). 38~4
REWE, HEEE, 199, BEVEFRERMAFER LR REER, 14 (1) 64~65
fEfe, Rtk 1998 BENEHRBRENFRAER. HERSEMR, (3. 3337
B3rE. 1987, MOEME AP RANHIRES A BEAEREE, (1D 4517
LR, THEE. 1997, WEEMRERERER. PEBEFER, 26 (1) 4647
BHE. #EN, BH0% 2000, REHIREGHREERE. TEHE, 4. 43
DEE, 2000, HMEEEEEFER--—EERE MRBHEEH. (9), 3536

5., DA, 2002, BOREBAOLRSEE TILRER, (2. 47

FERE. 1990 ESREABEREEFESA, HESOER, (3, 26~27

T, WA, SRER 1908 EMBEERIEA LAEMHLEEE, (2); 3916

EE. 1999, EPbEHE REEEAR. BHEEL, 1 27): 2526

Bivk. B THEZS. 2000, ZHBEAREARTR. EIHERSFR. 15 (3 4145
Wik, THHE, HRHE. 1999 EashetRERERnEE. LERA, (D, 4748
WRE, B, TAEE 2000, EMEOARERENEARRE URRERZE, (2. 2324
HEE, @, 2000, RESUTHEHSRITHER. LEEERE, (3): 48~30
WEE, B, X, 2001 BMBREEEFEAR LEHLBEE, 4, 22~23

BEE 1997, BEMAZEFABELA. HLREGER, (1D, 36

BON, HigsE, HEW. 002, REBMBERERER AHEEM. (2. 4748



2 EttmMiRFERITR

Bt 7tk B W — ER WU Ak A 7 AR A B 28 B (D R, — T T A A
FRE TR ER . T — T E RN A TR RBYFSSEHANEETIL, B
i e E | S A LA A AR, RRFHROERERE. B AEEE
MR AT AR, BERAERARE . BHARESE: A4, B
LR A R B A RE R 32, JEHXN T 7 5 8 AL EARH R R BIE %
i, BERBILITAEREBERE. B, REH Mg R EE R s
¥R R BECAIR B RH,. WEEREATNEY AR B RHEANS. 4
fralEm . BEBRESHL, O ZRNAREYRBERE LR, R, 2
Rt FEFRLERL T 20 HE 80 TR, BRERELRNE—-EEHE
PR B, HA O EEERMR T HARKR T —ENER, ERA
FMERZ NG TIR, LAEH. HRHENSFNERER, TR AR E
3 GO S 6T WS T PAY S U e ez B o d TIY L e PR B R S
HEE PSR SERMBESMEER RS, RoMBEF TRHEMELR, £ET
BORRERIZER.

2.1 MEMFE
2,.1.1 ##

o fCEESE 4 SEAOBEAL P E T, SRR AR 20d, BFHLT 15, #
BE, PSS, LE. SR, BEY.

2.1.2 AHix

2.1.2.1 RFERFEFFH

Hatgr s h DKW, kA B DKW It 1. Omg/l. BA 1
0.00lmg/L IBA, E—#S4RIFEFE N 1/4 DKW MR R E IBA; -
B A AR EE R AL RS AR TR B DKW, S8R 32000 B s MHin — s 8 4
DKW, #EFEREYN (25+£3)°C, HHiEF K 18001x, HX 16h JEMEFI 8h B,
Bk 2 F A4 MR S A7 250m] FIRSR B 5 IE B kT .
2.1.2.2 &¥%E (IAA) FREBR (ABA) Mz

KA A EIEET T, BAER 30 SREEE ., XHRAGRTHT.
YERRFREVEE i 1~3g, TERIERAR BTN SA 80 pKE B8 10ml, WFMEHEE 150ml

¢14__¢



=R, Hh020ml 80V KBRS InE, TEMAREAIRE 2h CRBTINAKER,
{FIER T 4°C), ik, mEdrhEmA 20m] B0 KHNE, BAENE T kS
e, Bt A IRuENE . B 10ml JRWE it Seppar C18 /ME, F LM, H
2m! Zif Mk Seppar C18 /hik, WM, £ 0. 45um AR, BB
EkMEH (HPLC) 44k, TAA EERE MR T 90%.,
2.1.2.3 #MAEE&ITHH

g SAS R4 ANOVA BFEHTHITAHT, & DUNCAN FiE w2
T EERE, AANEFHERZREENE (P<T0.05), WARRBHENRIC,
Fm4hTR 30~-36 ¥R, BEHE 3K,

2.2 #5R54
2.2.1 WEIMEFEARERNIZS

2 (shoot) AREHBFRAEHFMENE, FLEHARERZADER
TARRE Y. A TETHTANRZEMN, AL ERGHIFEE, M
K& RHBHWEE (13,

P iER ARk,

BHFMEIMEE AR R B R, BERERE—ERRERMARERE
(IBA, NAA) MyigEsEd, AERHEh—LHFERE. HGEsil
ZAMEFEAERESERSREEKRNERE P, RERMHFAHL, 7
DHBIER, TOEKA RS BRI, R T, g LI ST 8
W, LPEARREAR; EMREERR A RBRRE, #3AERAERRRD.
B, RATHET RAMBEABESFERRNHEFRBEF—E0TE, WEH
ELSMNEB R NERETOTSFRERE, REEWES TERFRHNERT R
EREMAGLEE ., AR DEROE ORGSR R, RSP R
& 1BA 7P, SWURIRASEHLERERRE. FARTREAMRER.

LITF BT MR AR AR BT NS AR T R Ree , WRIE . SRR YR g
EEFRBRRET T WY, B ARURXENSRESERE.

2.2.2 IBA BREAIE X

S K EMFRMEENTRLERRY, ERERANGT IBA fl NAA Jg4d]
HREAXE R AR, BL IBAMREF. AREE BA LENERGRNL
#£2.1,

M#E 2 IAUES, St EREN A K BWE RN R AEAE, 5~
10mg/L IBA FHRAERHRAHHBEZR, BB TREERE, REMRK
B AARAR], WEE ARG, TRESRAEEREF TR ZEREES
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feEn R, SRR, R,

2.1 BAMEZHXESELRAKE GFEE

WE/! (mg/L) ERB/ N TR/ & TR/ em AT
0.4 Qe 0 0 0
LG Oe 0 3] a
3.0 37.5d 1. %a 1. 3a 0. 93
4,0 35 B 8. 4a 1. %a 5. 58
5.0 82. 7a 2. 2a 1. Ba 3.27
6.0 B2 9a 2. Ba 1. 8a 4.13
8.0 83. 3a 3. 3a 1. 6a 4.29
10.0 79. ba 2. %a 1. 4a 3.12
12,0 43, 5d 4, 4a 1. 1a 2.12
15.0 21, B 3.0a 1. Ga 0. 64

T RPAEFERRE OB KETEREE

7E 1/4 DKW A5 35 B ohBbin 5me/1. IBA B4 BEBEN KXW HEER
mEARER, B 2.1 AAFREGEREGESHELBAER, AERTUHERNE
3, IBA 4bIBEBAET AN 10~15d, SREN 73%~83%., B FAE MK ER
MAERAF] . ofEEAERRME, WotERET 12d S{UEARZEE TR, EHEERN
BoMAZERAGL., SRTRANAFREASR, MLERBRSERSFHR

AR

v 16 -
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80k
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30k
20
10+
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2.2.3 ERESEHRFEHERELERKIM

ME 2 2 4, BREAGRESEBNLEES. EXNFRAFEEMT
71 SRR EH, 65 IR ERESTERES, EXTHEIN, BAREK
H, ERFAT, MERKGERR, WSS 49 5658 53 BER, A1
Ay 75. 4% 81. 5%,

o B#FHEFE
sor OiIT1%

é '

70t
60
sof E
aof
ot
20F
10F
0

AN

g s HER
fE

B 2.2 BESEHEATTEREERNER

2.2.4 WEHNEENEEFRESFAERNES

FER MRS Tt B, MO LR, HETRSMBI -, KHT4
Fa%k, 1% (MBHE. i, WEABK, HEBIRERSE, Bk
A 3% GhEUEE) . 5 1 XMLEAREE v, HEES, of 4zt
Jefase: MK CEARBKEZE. 5T EXMEEMREE, ZHWEATL.
WK V¥ CEERZ SMEMILEMRETRE, HHEREE, H
S50 . EHRAVK. X4 BETRSNBECTERBESAES, LREET)
BA, EWHERIIARFL 2,

#2.2 FEKFRERENERRKR

g Pab-z 3 s R bR/ B AR/ £ A/ %
I ¢4 36 30 83, 33 3.3
I 4hp) 32 23 71. 88 2.2
M AR 41 3 7.41 1.5

IV (E&xE) 35 35 o 0

» 17 »



MK 2.2 RLER, TREREROMSMEERFRR, X83.330%; 2
MAERAEMA T Bk, ARE 71.88%; EEHPAMEN TLXERRARBE
€, B 7.41%; ESHRAMNVE, BEEFLER, ERELT. NERIES
Hi: EHREEMAERE, SO ERORST. RREERFEERRE
il b, REHAHRERER SR NEREZEARIRRMY,

2.2.5 aMEXEERNESR

R K nf LA S Mt T R RS, R BIENR 2.3, BRER
., ARSFERREEER, HPLnE, HEFENLT 1 SERBEF, M
bR, R, BN PSR AERE, SAMRARFEERARE, KA
FA 3R A Hh 3 S S R AR R FT LA RS BT A9 AR RBBOR

®2,.3 ZHRMEITREERREALEER

Fh B/ Pk iR PRl /R FRIE/ A WIS R
JEFE 72 83 87.5 3.2
wWEE 58 52 89,7 3.3
Hrisg 70 58 82.9 2.6
L% 66 45 68. 2 2.0
i 5] 56 34 60, 7 2.8
R 72 46 60. 5 3.6

¥ HERSHERERE, 1BA Sme/L; B4 12d

2.2.6 XHEBEFTHEFFITRHAANE IAA 1 ABA SRHOTH

SMEE S FT R EEH R N ARZE, & MS RS IBA 5. Omg/L,
FENEHRE RIS R TR, IERMPER 1dak 2d B —R, ed IEER
3d BE 4 KEGH—W,. BEEFMNET XK. BMEERLHE 2. 3~/ 2.5 B,

ME 2.3 MBS, EERERT, BEAR IAA SLETE, KEEh
HEXABAR, TMEERLR, EREESFT, F_RXHBE=ZRIAAZE
RAE, BWAZ, MENRFHEKEAE, FREEAEHE, FAXTRE, £+
“RNAEFRET, BifegERTnE, SEPE, EXEERAET, BER
J7IAA S RGAE TEBRERZHET.

HE ABAMIESEERE 2.4, HE 2.4 ATLUEL. NEECIEFREEHR,
TERZE PR 4 KB ARE ABA; WERRIFHIME ABA T BZEH LA, W
B BIE R Hoe s 3 L AR,

kTR TAA 1 ABA #9 P& 5 EEE RN, RATIHE TAA/ABA HIKE
« 18



ABA/(ug/100g)

1AA/(1g/100g)

120

100 |
80 b
60 L
40 b _
a0 L
o .
4 5
m i
B23 HEXESEREREFGT AA SEATL
45
40
st
30 b
25 8%
20 O
15+
10}
5 F
0 L L
2 3 4
wAld
2.4 ZENFABRREREST ABA §EHTL
161
14}
B o12f
%_m. 10F m 3t
% BF 0 w5
29
3 9
— 2t
L 4

¥ fA/d

- B 2.5 FEXREFRET ML TAA/ABA BV

. 19 .



1, &RKE 2.5 R, B2.5 KW, EXRBIERR, F-XME=X, #T
ABA RF RN, IAA/ABAHRER., $HAMBN 11.6, WEAW T EIE L
—EKE 2.9, TEERSMATHET IAABEEANE, HRFESE - XANE=X
JAA/ABA{ENT, BHXAR, BAXEN13.8, EAXABTREN L1, F
B+ RKM0.9, A AABAHAR FREMFAEH FHEAN ABA TERERS
Foab

2.3 i w
2.3.1 REHERBELEESHMEEKINXE

kR AR, RATEERTHCHRET XEHE. EXH
A REGHLHIT B Z A RTAR, RIOEZMRS RSB FENERBES TR
B, AZHRNTAE 1 B2 BB SUR T 4 A R A A U AR R . KR
ARSI SR LB M IR BB E IBA (0. 001mg/L), {BZER IBA FREEREH{T
R . WREMARER R, MEREWSEZ I, IR e e A
BRAGL, EREFEFERERIRG, RITZARARREZERTHTK
FHEIAG S S . IAERCE R AR B M R, ER REBESRM. MYA
ERPERE—RFMEREEHFEZROER, EARART—HEHA
RGHEBRAE ik, HATAFNAR, SRR, P RFMER, X—d
WA AR 4R 4 MEL BRI, BREALE. RORXENHRNA, ST6
Br & Hod 3 AR ARAE B HARRT Y3 B & . Christine (1001) MHERFE AL
HRERHHEDER, BENEEFESMFEREATANES ., MREREN
R EFHF MM TIMNBAREEH . ETIANTR AR SNRE KR
A R EURE RS, BIVRAHTHPRES, BAFASHRENERRASIR
W AL, TIEEBELARZOEREFEREEEKET. SRIEHX—F
Sk BT, EATRPRIEN TR EHEER, FRE TERH
HEARR, X —Frkdoh b T IE A ROR R R BERETHE.

A0 A A T AT AR P IR R K ol IR PR S A T e 4
MRk FRERH., HREN, £ExERE RS SN EHMRIENA
Fnd, SREZNEREUHEX. BEEELT, ATAERBIHEEHN
IBA, IBA BERRERMFEHF BB D IAA THBERN. RITKWAR
HRKIEEL T FidWA, SREVLSEAFLRBERFMAT, SR IBA Hife
HHEBCER AR JAA 1 ABA A, B0 T HCE A iR 1 e .

AR R, ERAHT A RBRMK MERASEAETRAERANAR
R, HEBHE N IAA, ABA fl TAA/ABA HAEL, RINNEAARFLERHEE
PELRETESTHEREX. £, ERBEAHT, mRIAAFREAXE

» 20 .



BRETREEE T - RKAKFE TS E, 3T IAA BERABRITA LT
SIREENETER. B, FLET, R IAA Bl KR 2 Bk, W
AbEgdesk g, FOASE T WS SME IBA R NIR, £=, MNEZRIE =
Ko HEHEFBENN ABA ZBRRT 2.4, MERF THERERET T 6.6
. ABA 5iFZNHER, ABA bR T RBFANERE. SR LRI
BHAETLEEN T ANBEMEAEBRE=EMFEN. SEMBHAERY
RER—TEERTXEERHAR. EXHMBRT EE. 8. AT
%) MBS h A AR E AT L B e TR RE, B, X—-REMEMA
BAHHHTRA RGBS,

2.3.2 REMENZAREEHERNXR

ABHTEHRZN, WAREAERMERELBRTHERR, 4551
FRHEERE, RIEAFRRFRRE RN R4 oz [ AR B & SRR
Beh. BRTYASREHEN, FERNRESHARRZFREEIMHER, UigE
HEBESEEFIREAER. ACIELRBA TR LSS N R RS, &
BHAEREERRS . XA SRR AR TEY LR RSB L
WTEBEEAES . WRREABSETEEBMRIEA LU RIXENEEELR
PAFFE, AP ENEZES RANBROEREN R ARE SR T ER.
FERFHERE, ZHEERFEERER, N LELENRFMREASARLEE
B RFEE, HILEAREREAE, HBRAOMNEE T RASAER
), RAREERBEENETEFERRZVNEERA. BRXHCH g7
Rhnf bR E IR A RERNILEIE AR E, FF THITRANR.

& & x|

BRIE4E, 1986, KA aUEfm A, te. RENF L. 456~465

BRI, WlT, B 1990, MWEESERTREEEIHBTRAR. EPEER, 16 (3. 14

MR, BB B Uuglansregia L) MREKAE. tRAEAFER, 12 (2, 113~117

¥, BREF. ERELRMEERBLEY BEARNTR. #obBEirse, 11 (4 350--354

BoEE. EEE 1996 FESME - 8fE. JLe. PEMKE ML 20~27

Ana Rguez Tarrazo, J Ignacio de bsebastian, M Angeles Revilla, 1993, Influence of the phenclogice] state of
field grown waluut buds on their ir vitro establishment, Ata Hoticulture, 311: 153~136

Berros B, Astorga R, Rey M et al. 1993, Rooting studies on “in wvitre™ walnut tissues; aging effect. Ata
hotticuliure, 311 105~116

Christme H, Vendrig J C, Onckelen H V. 1981, The accumulation and metabolism on plant growth regula-
tors during organogenesis in cultures of thin cell layers of Nicotiana tabaccum. Physiol Plant, 83,
578~584

Driver | A, Kunivokoi A H, 1984, Inwitro propagation of paradox walnut rootstock, HortScience, 19 {4}
207 ~3508
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Droux 1., Fontaine E. Bretan C ct al. 1937, Histological and biochemiecal characterization of adventitious
reot formation in walnut catyledon fragments, In; Altman, Waisel., Biology of root formation and develop-
ment, New York: Plenaom Press, 9, 78--84

Gale M, Charles A I, 1988, Inwitro propagation of mature persian walnut cultivars. Hortsoienee, 23 (1)

220

Jav-Allemand C, Peng 8, Capelli P et al, 1993. Micropropagation of hybrid walnut tree. Ata Hordenlture,
311, 117~123

MoCown B H. 1988, Adventitious rooting of tissus information. In; Davizs T D, Haissig B E. Sankhia N.
Adventitious root formation in cuttings, Portfand or USA; Digscarides Press, 18§9~302

Welander M. 1983, Tnvitro rooting of the apple rvotstock M26 in aduit and revenile growth phases and accli-
matizaiion of the plantlets, Physiologia Plantarom, 58, 231~238

1221



3 EOREMEEEEARTR

Btk (Juglans regia L) MEREHE (J. sijilata Dode.) BUBEEIEHEA,
WAENRERZENET ., CEE—IT BEESFNH, A TRRENET. &
AL, EiFIRN 60 2 MERRE. RERRREHEELRNSX,
LBSIAERAESRHBRTNRL, AL, EREBRESEFELY, 5K
BREFHEAREERTE, DHNEEEEERENARA.

RERUEAZHE - REF=KE, BIFEHA 120078, B 1. 2108k,
FHorREERAR LY 4500 £ OTHR. H 20 4D 60 FAITIR,. RE T ESka) B
WEHLIE, FFRTEMELIMEMRMFETRR, S “NE", “tR” ERIK
*, E19944F, @ (FERME - BHE) WERCHOBHMEK G &y
Ttk UL R AL R R RS 216 4, (LR BEk 486 vk, LARF M 164 1,
B O S S bR Bl AR 5 A, TR EEHE AT T B eI . &
TP T M R AIZ IS, BORE o e R B SR i s 2 A Bk B Rt
B, BUR RS L ZRNBR ERRE, RIAE— 05 AN E R,
F—HE A TR R EAPEETLIL.

MR R R R E R URERE R AR E ., BRI, HETRRE
B (WREEZE 1992, 1996; PRIFE4E 19865 X225 1986; Hartmann
19903, Eit, FRUEMRMIMEREBEIL LA, I 20 4k, BANMIHE
FERX— PR T RBNEENER, ANEEEEMANERBESNELSLRS
FEMWT KBTI LIE, HRERAHRLAR, AU T ERT @R
— R REg, HonE%,

3.1 EPeEYREREETA
3.1.1 B ER AR

AR B AR R GERE (816 i), RWELRRWHELRES
(Franquette) SRELIEN M EHEIHTE, AEEURBWNEFEEHRE . £
EM 1770 S A TR LN, Bl 1505 EH B ERERE ST EHE,
1915 S5 X EMFE R TN HEHE D AEEEEEM T, 2 2006 FFHEE
WIH kR TR E AR E 121 4 i, FRAR32.6 4, SEEBEMRLSR
B 09%, GitRERIERIGRM 2/3, ik nl Est R R ELA{bRE, BAR

KHERBE ARSI, FEA, B, PTNERFES =1, FENT
. 03 .



HEBAFEEFEE., FEAREES. BT FEEE. BRNERS,
KRN FERBBEEFD; FEFEFEFRIRE. “T” FEERE, “T7 F
BRI S,

REGHRE RS OEE 2000 L4F, H-ERAEHVLERE. BEN
EBRBEMZEEFR, USEENE, 2005 EAHMASkZMEMD 2153
147.6 Ha, E3.290 1, HPAOXERABRERREFHNTHERZENE.
LB =X, M 20 Bt 70 ERBLFT R T8k 2 R B P I B BT
(BEH 1979, 1984), HARFEB T KT 0N HiER, BERBEREHNEE
HEMEABSRE, —HRERERET GEEE 2005, 199045, HE
ERBHETE . AHRFENBSEARBENRA, R T2k E
B, BMRER RIS TR, FHE. Bk, EEEESAREETY
SO L FRIRER (XS 1983), FHFFHREXMEmE M AE;: HK, &
MEREE (BHEE 1984; XIH4% 1986) MIEMRBEESR (FXR%
1904) BT 9520, 90%0~098. 3L M AE M 80X LMBRMER,
AR R BB ARG LU XERE; =, SiiE B
R AR HAR 78M L LM R TER (B30 1985, TEESE 1989; THE
1989 ALE 1994), ALBEM E=KE&TFL, BB T-FMEERBRIER
B 3~0 f5 TR e, BMELNN, B TRHNERERAEE S, EARBHE,
WREHFHRE . B THETEm; FEM, M 1995 F&, FFWTHEE
HEAFGER, WEREREVHFRFENTmBERE (EFE 1990; ik
RHE%  2000) %, XMMEEE (A :FH=02: 1), BHEE (Y
93.8%) FIRmE & (FH80.6%) Mk, RRERWUILAERE™
X#E (E#H% 2001, HEIXM AR EESBERERNMA, LEFEFE,
PR E3FE BIE 1997 . MR, “T" FRFEMEFRFERSFE (%
EE 1996 ELEEHMNFEENE: B5, BNk XREE, RABEKEET
HACRE Y, AR BREN R, WFERBN—-FAREHETEERNSKE
B, AR TEMEARZESEE (RO E 2000, BIMEkMERESER
(AR FEEEAR, LA TR S A&, RREER ‘T ZEFEN
FEREBEERB RN TS EHRT AEBEEMEF I/ (EFFAF
1992),

3.1.2 BEHMEZEQASNARER

MRS AR RN G 6 RIRERY S E R R, HdBER - RM
EELR, SFEEARHX, KPEEMAMERNBEEET. BEHENE
RFMEMARBERSE, b TERASEENEENE, HNEAMIME R GE

H T HRESR, Tk, ERSMIRENESHBRSE. A, FRANF
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IR RS 2 T T 2R, TENEmMGEASNEERFURK
BRI EERH AR B RHEHTEN.
3.1.2.1 HiMkarEsReRE

RS T Bk 5 B (TEE  1986). OBERS 1~5d,
ERARS AT ORI, B&ENEHNE, B “RER”:; OBERS~7d, &
HSTEE, BEFNERRURERREEBGOES, HETOAHEE,
HHEE T O, HTAR, FEAGESL QRERY 16d, AR Hid s
FrigEs, BRRGHLNE, OFER 15~20d, silAER “BRER";
QIFET 20d, MBAMSHALTHRESE, HZEWSRESENHEMHERE.
Hartmann (1990) Ks8& 504 6 BB, SENAGHFAS LEMEE, i
IHERE 8 A E R E REEKE B, James TEHT T KB ZMBE LR
& PONBRIERRTE AR . B R ZER AT B R T b e iU B iR
3.1.2.2 PHaRASHNANER

1) EEAFoiiReg F ik

WAMERAEAERREREESMAEREZ —, EXTRETHE
&, TREN, ARSHEMNBEREEER BF. Stanisavljevic % (1995)
R E AR AR B AE AR kA AR L, B8R Ceinovo SLFNHETE T 92. 90 B
ALIEZE, T Champion SEFFATRERIE R R H 57. 7% SARNAKFEMARIA.
FRe>FTETS>HESEF, TEES (195D RS ERS, RRhE
ERGHEANRAARER, FANSRERENSFERLEYRSES, G412
B B R R BB VR, BRI T AR R R R R ) R B B
B, EA0R Ak SR PR TR R, N, B S B R B AR TR
e SR N R R, AR R R R IR 2 18) 52 ] — R P ) R AR,
BRLAFES SC BRI SEAE R, MG X FMFIRN, hARRMBEEN R TRk
ETEBMBERBERNERK, PhEBEEAMETTUREBERNERBELRE
R, EEMEERED, BARATHETBANERSEE. K%, K&, ¥
HEAMREATERKE, BEETRE, MREHEHE LRBFEIET R,
B BERIEREE TR GER 1998, |

2) BAARBRNLEKETHS

WEANEBNRRERESE RAGHMAEFREN. A FAERERERE
AT, BERAER. SWETRER PHLE R, WEMAXEIKRatE, B
IR EFRRGALEE, PINEEAS, EEMME. #0/b, ZFRmE. X
RHEERNETE, BEREEE, VTHFEERERFRRBENE, BIEE
F. RBEH, SRERAT L ocm HERTEHEHANRE/DT Sme, B
BRFEENPT 30.7% (BEH— 2002); MLOHRSE#BBEANILEKRT 1/2
0, BERERE L 1988); EFERMEBS KRN SINESR, Mk

« 25



KiExat 11 75 %), FEERAHEESR (TEE 1989); AHE (1997 RN
ER—2ELE, TRESFEREE. BREES, BRELEROER. BiAH
HREEREFRYPWMAEE, —BbRERBmEe L 10cm 4, HERAT 1. Sem
0 1E 2 AR, REALTEE, SRR, BARRE, 2R
T, BFFERIE. FIEEES (1991) WrEEEHEMSTER. TTEER. O/N
H5EEREREME, EHEAGERE, RO AR R LR
HoTE A e RE RS AR . BT, IR0 E SRR SR R, &
YRLE 4T AR RE D BRI A R
3.1.2.3 BwaHERAANIHER

D REE

P& PR EMRIRER R, FEERIEL. EHEEREERF2~
28°C, MNHBEE 70%~80%, I EBEBMIAMER IRREARD, T~10d#E0
LIRS, RIGHEE (SMEE  1098; ERE  1989), AtkinsonZF (2003) A
Mg RERE Y 26.1°C. HFEF (2000) HEGFHIBAE 5.5~
27, 8°CEt, MHAIEITREE, REFEEEOANS, SHEERAEER. YR8 T
33. CCH AR TRE. TR THRIRSERIRR A, AFHE R DRI RIRE
BRESGEA. HR, SENSSEH4EE. RABERGIH, MRTELT
SRR AR, U ERERFE AN EEEE, FR-EREE, XE
WEAARESE, S, MEELT ‘BE’. £, ARWE -EHEWN,
HBEN, EREEAET, BEOERAREHAE, FHEAR, SR, HE
WBAETFERGE, EENaHRAEER, BEREER.

2) 4k

HBRBREMEEREN N —HE, BEHFEEnE,. 2rE6R. o
FEE, LM AT 0. 5g/ (em® « h) EHFEMETRE. EHEMRGRA -E0H
#, BIE—EP, NEIZRKEBETRIHRIRLD; £—-X5, BXEHE
oh FFEHAGT, HEFHNHL, R EFETFREL. FUKE-RFEH
AFHMHENTHERHT, EEREENREE. XWMFWREZEMLR, WH
Pt B SRERFME (Prataviera 1990); HRBTSATRERE. ¥ ET
£, B, SEBRMEEYR, L Prataviera Fi5R0, EEN DM
MEEANSMMRHASNER. BIMEREEE, BRLBEOHARHES,
W AR B T E B, ERASHARE, AFHASARER, MHEK
EoEE OB, BEETES.
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3.2 BB LHERAMTHE
3.2.1 HHHAERITRE

EH AR ENAT RO, AT 20 2 80 ), FEMRZEREN
HEAFFEAGHEE, Driver (1984) HRAXEPHRITREM (J. regiaX
J. hindsit) AR, HAEEEEEERA S DKW FRE, 5, BhREY
R EIBREEE, 1984 48, Heilesudholt LI BBHE (J. nigra) 4
WELASMEE, BERTAHE, TET 1200 B3R, 1990 4, Gruselle LA
BT A RN, B AEARE SVNOARY; 1992 4, Jay-allemand
Phaedhigik (J. regiaX ], nigra) MEBRBEAMER, @ik, BRIEAR
AT SOMMIRBEAERTE, HBRME: B 1994 FERILEE Ry ke ki
B, B2/ 1000 RESREBOGHKIAEDY (Ripetti); 2002 4, EHRFLLG6
AL E RO, REAFSAERE SRS SR E N ER, K
KT 0N MR EERE, HAIBH.

3.2.2 B EAHAEREENE

HETAH A e Rt B A M (b MIT R B E PR E . BB
SWEHE. EHEFEIATR- LSS, BRBABATNEERKFTF IBA
RMERNFERESBRABREN I, Heloir ZHRERE, BH#EL IBA
MEEHHENR I1AAsp 5 TAA F R BMAL, FatB A8 — 1§t
i, S EEEENE [AAsp (12h) %F TAA (36h) EBIFE, 7K
IAAFBEARAERNE—TFS, HAERER IAAsp FEFAER, TAAFITHRER
W MAFENATEHEBALHERMN . IAAsp 5 IAA FEFRFHENRE
BIKE, AIHENARER MR R K AT EBKFE G IAAsp #1 JAA (He-
loir et al, 1996 (Gatineau et al.  1997) RH¥. FEFHEZE (2003 LIZHEA
B RN A0 iRk, 78 1/4 DKW B FiR, IERRA AR ERA
100% , T of &8 F13m B 3 B A2 AR 3R B, 78 4B B o 72 b I BE o5 P9 W5 8| g 7, BR
(TIAA) FERIAE EF, HEREE—EKE, YRFEEFH LN (B
#4d) HE—AFK; THE. ERSRARE IAA K PEEEFRWBE TR, %
FE—ENKE: BEEEEEEKSSIFRE, 62.8kDa, 54.2kDa 1 38. 4 kDa
BREFHAEREEHENBEARELN, EAEREAESE S, TFEFHER
MK, WP, ERmRIEL, MEFEPHIN—EKF 4 IBA (0.5~
1omg/Ly ff, Freh, AR HESEERER; fm 2mg/L IBA, HAR
IAA RS THHE RS 1/4 DKW #4530 + BRatmHLimas,; [
AR BT 62. 8kDa BEH R & A M IWHI T 54, 2kDa 1 38. 4kDa HFH &
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WA, RZYEHRESHMN BAP MH Fo-448, BMH T 558K 1AA
LRI B R#R,

HEBHE AL REGHRER, FHEERRER: TAREKBPIRKER
T, EMMEEE, HiESERER 31X, IMABREEIE H DFMA 1 DF-
MO &R, A CHA g T PUT B M MAEH T4AR; 556
BESEREHUINEERE, £ BALER, S-RAEREGIHSTRERN, HE
TFHRERK:; BPEBRE P -BEKE 12h BT 40%, M5 XEHNEE
500, >SRN THITES JAAsp MIA A S B AR X, SBREEAT
[IAAsp 5 1AA MIA R (HER S-ROEMNSBIGRETHR, AIRERNES
AERLE, BUABELLE WA o- BB FHAE B AR S & AR
# (Gatineau et al. 1997), H4b, EWHRNE RN MEF K FEHRBHUAE
BELREREFE. RX RNARBH—-SRETEBRELEMESAEREEH
RE: BMHEBEIEEY T EEHEEBEMEER (Magel et al.  1994), XE
RZABEA R (CHS) REASAMCHERN, CHSHEES, LXHEAER, £
REESME (Jovaninetal  1997); RCFRERZMGHGHRMERNRIIERER
K. FEZEE B CHS FEREL. R2EEEE TR, ZRERE T ARE
IBA psdet, #EREERE (Jouanin et al.  1998; Eluch et al,  1998),

3.2.3 EREHREEAERE £ AR

AREERE, EFH BA R MA—SALRHBIRE (FENEE
RERFUBR AL D, FHRB— AR,

(1) ShrfBRE . KRk, TERERERIES A ERATERL, EhLOERR#EE
WEREH, K31%, REOX 3.2 5%; FAKER 30~75mg/L, dmS KR mkE
fRAERR, MEHEHERE S IBA G, WAL 5 4 1R 0y b R0,
Wikt 5 [BA pUbB RN Semt, WL 69% (BFMF  1994), X5 Eddo rugini
71993 EHHREME, HABPEEEAS TS EBER, SME PUT T
RELHRA SR, dEEENTFEENIN T AERER.

(2) ARIMBRESYH AR EREEEARR . BHREAFTAER, W
S5-RBERKESERAERGERENBRTAESEN, HAMFEHEFER
Ve, HEEES AR ARG IER, MEFETERRERATER (Jay
Allemand et al. 1993, 1995). BIGHE By ¥ B 3 A& RER 0 S A Bk IS 1
4R, 5 IBA BECS AR 34y PIRRAL 2824540 24%6,; —ooEr P AV ERAI A T
MAEHRHUERARBFEA,. 5 BA &4EHn, MAXBRATER, H™
A LB —F R IBA R B R0EmR Rz, Hp, BERF IBA RIEHGHARE
ik 81%, WRBGA 4.8 k. NZRW AR S AR 2R T HiE g 42 AR By 1%
fn, FERERER BRE  1994).
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Bt B a0 AL, F 10 109 SR AR 450, 1987 | AE B,
19 1627 R =i B #E 30 M LAk,

BB S RZEEREFTZR, BHESHERNEELSTERE. 2K
eH BB IR, MBI bR E JOS A, e R T R RS
BHR RIS . % BB, FERER. (k. 28 A
Adtih 900 &35,

SEREIFHE, Bl RGO RENRE . SERE,. RR R i
BRBMES ., Bit, ZHr=XK &SRB Mol 28], A2 msas g sy
315, MAXESEAFENRERA. BRI L, PERTLUREOEHESR. R
APRE N EERGRERAEARAES, dERRAIMLRE, RERHDESHR.

4.3.2 RERARMW, EeHORITEN

AL R SR ARB MRS, HERERLR. AR —. EEk
min ERARBEMRREES. 20 2 60 FRLAT, REBSGHENEBEOX
B, &b e Grrdbs “AOIsEsE”. WEK Cw ™) EERTE
EEEEZ, B 20 g 60 A, REMEHE OB SHFAEMAE SR
40%~50% ., {HM 20 {42 70 SFAFE, REFAT T HN R AFLRE.
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BRRERBEHEMRAER, UBANKBLSTTEERETE, —BREAEHE D
KE; mEREMEZEG DR TREERE RS QB 204 ~300, gtk
B p= @k 30 L,

MEFREAT A E RS E I R R BEE, TS R A F LR
Bt NnESERBEEHREF -1, B, MILWENRME~E8F
T—1TRIGHEFi, EEBEEHMTEREFERE THERYRL, Eilf—S8F
MR AL TR, FHEFLL T IILTE LR,
4.3.2.1] FAAENE, ZRARSH

HAET, MIbEEBFE™ 0 TR EALE=E S, HIEAEHER
HEAMENFTE. FTERERE. §FE0ES T, BRI, BERERD
Fgpke, EEAAER, SEEMWES, TRREREESE, BmEAHIEE
B, M5, BMENREEFRERLEEZ, FE L ARBHERE. MAXFEA
ENAIAEATF, BEARERBS/LIEERR, ElEmit. BRitEHE,
MEMY KEHAE. REFEENFEER, BREFEAE, FTRIERMEARY
21
4.3.2.2 BHE#RK, REAAHHE

B 20 42 70 SRR LR, MILE e -BRTiH-ERR, BETHFE
ks, BB T —SHEECREMNLD. Bt EiEg. BRE SR kL
FYWEN, HEERE THRTAHMNESSFE,. IR—MERNBERR. H
HFaARA, WRMATRY, EaemAttr-g meEm, Fitk, R s
WRHATAEAA. RERARE— T ZARNEAER. BERLERZEE
—HE AR ERGR, =T AP MR K. 2 AFER LR L
AT EER O EALT K, 1005~1997 4, WK, BREEXLZE = KEHHAE
B, WRERSERSE 0K L, R EMK 6. 7%, WHNEHNEED
AT IENEE.
4.3.2.3 HE#HHME, PHAM

ERRERENH, —BERLEEEE 2n L, BMESRANBRRAR
W, MHRAETRES, —MREEEekn 2 303 5, Wik, MirsEdE
REE, TEEHNEEMEKES, WFEROHEE, EUCEREE
i T A ER R C W MRS E ., SRR ML, EEE
HLH, TTRRBIE, RERMIBAME.

EERMEMN, BWEAEMENTRSN, EXENEEEAEHERT.
Hi, SMARYNAE, EAEE., EnlpyiEl. RAMEARESS T8
HAFEFEFRTE. FBet, RMESEOERTROMETNEE, SIEME
Wi, MILHMEMBRAESBCSYEX TSN, FENCERT —
SEWIHLEL,
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4.3.2.4 MIFRKRREHFHEEESEEE

HTFRFEFIEDPRMIE, HELITHE, BIR1E, I&%4 8, 1
1 SHALE 2 SHLEULARFEBEAN, KERLF (BR) BREER
MR, THAESI MRS, BRAFIHMER (5ER) BTREERERE,
FMAEN L, SEAMNMEAR N R IAENEEREE LA S, Wik, &
THAT A R IREN . LM E BRI MR ER D 2T s
ROLRFMISHMAREFM (BB HITRENMWE, ET 2~3 FErmeE,
RN RS S 3 B RRA SR, IR R, BRNE, T K A%
;] Y

4.3.3 ERAZEERGT

SR H AR B AP, 3T Spg TR ARUREME R BERAE R, R
e, MR, FAMBUIMREERRER. HiL, HZIERBRAAH
REGMBBERGERI. BARFSBERNER, QBT 5, KEM
Itk ERRmm LR EE A . bk, MESHETRRRR (R ERH
By KRR, BHE, TIbEEd MR REE RS, RRHE 1S,
AHE 4 SNME 3 5%, SMLRESE RAJUESUL-H8, EIR RAEfE %
FHELRS LR — 3o B, AROOBRE T AR, BRI
AWERR. BRERENSE, BREULEBHORBEET AR 10~20 /., #®
SERBILIMF T W EEARE, F 1~2 498t 23
ERFENMNR R (B, RERIER, 34 EFT LTIk KR R
RYEEAS B R, R RARET R B AR Rk A e R T T 2R

4.3.4 BRBENETEEERREDE

A 1994 E TR B (R AR TER AL oK BB R B A S &, BER
HR—EREE XL E, FERAMNERE BB T EERNMEN, R
E MM ERE TR, AR TEMEE, RHieErBkftis e,
EHREED RE N ANEFHERSBMBKBLIFRL, R ERAFERER
27 DI
4.3.4.1 BHRIFELRFNEMEERER, REFLEERER

(1) RIFHEREE. W THRETEASERREARERALS, R HkER
gL, RIFBBL . i TEEERNERETERE, ERFETETE.

(2) HiRAEHE, HEEREERHR, &SRR SRE R EEN, B
KR E, EZOARSEHE, MARBAHERMHRL,

(3) RERAGHEINE, MRHERRFEMREN 283 Mk, YFHEFE

SRR EATRMH RN, STLUEARKERTETE,
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(4) REER, BT K NE, EREFENE, FRE, RAEKSHEK
BEIThH, ERMETRER, PRAREARHHTEEFZAR, Mkl TFE
AREBHERFR RN LERLTN. R TRENEISITE,
4.3.4.2 nAERMTHEEYEREH, DREAELTHA

BT HSER . R ZMEFSEE, RBERMHE, ERRTER
MERFE, WEBERERDH, BREKE. BESCKDERAESE, REEND
AWAS R RS EE,
4.3.4.3 HELLEMELETE, B8 BHR” AH

(1) BIEFEAYE., ERFWEES, —KEBEAEEE DA, AEE
AFAK, FEARRIAICEHEELR, &SRB EEIRTIER .,

(2) Hfth. FRERBREN GG, #07LARSRE, mEMAFERE,
4,3. 4.4 Mok

L ¥EHEHER

i BRI A A . R ERERR TR SRS+
ESTERME, BRERUTILA:

—BEREETRRGA, EEXLRBREL. 1ERE. EEBEEERS
|, BTHARER. THREAMMERAR, BERMALEEETERLE.

TRORE SIS AR LA SRR ARG AR A B E R TR 2 8 S Ry
3~5cm MBI, HRWARNE L, TBRWAEEEREL, BHEERBERXK
B, BHELEERRREMEESRACBEE. HEAELENRAMALE
ERENEETEY. pRVPBRES. XXEENE T, BEAEL 4~
Tem Bl ., RENKER 20~50cm HE, EMERFR, — B 4~104F4£4)
B, 1~5 1 4Esk; 10~40 FA KK, 5~20 Mk, 50 4E4 L) E3FER, 30~
50 3k,

SERBUKOMER. SOKRESW BENLETHF (FRKEERIND . 3K
JK O —HE A FER T EE BT 30cm ZE A5 4h, BB O HIR T2 45°, H 3 5 4 MEIER
FOHM, BONEAREHRAMTEREN 1/4 £H, UAAREEIER RS N,
BOK E R PR 2R AT Rl &, fndRid 45d BRK S, MEREREH. %%
REASRPERELRS.

PURREARBREE . BEOARISRr BT, BE 15d LA, BBAEAR L ehEE,
HEfg 20~30d, HREBREENNE. BEHNNEFEY, HEH FHEE; 2
MEFTEO R AN, KTHAE - H&HEdLEL; SEHCHEN, B8
oy B 30d LG, EREERAEEKERES, KM mEAE KRR (E¥L
KRt X 2E4ARKARE0 FEEEEN 1/106, HENREE: EHLEH
FET-HY, {RE 2% 3%, RENHENERBREFZEORENERGZRE, LR

P,
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2) AR HEETRARE

T -5 B Y AR AK L Ry B RE A R AP R R AR R TRl . AR AR
AR 2K FRUATIR .

gk, BPRBTTRERR, EAERKE 500mm L -3 H 4rAE A7 B A R A
KEEER., hTEETRERAASHZERN, BT KOEENR. BF5
{LET. R EEH 3 MR E MoK RER B, JHTATRK., —EEE
|IR B 3000~5000kg, BIBIREIKART 4~10 KWK,

iR, —MRERA)N, ERED . MABRFSHEEIER. S4E8HKE
AP 50~200kg, HHEO.5~1kg, MEEAEMFRIRWEZT LB LHI, 48
+HEEREA; BIEERFIEER, N, P, KEETERGYEHA. EE
MK ERNH1T, YR BRI DWEAK, FEEMHLT . SR
1+ RS, BERERAK.
4.3.4.5 EBEY

BRI R B SRR, AR, HRALKGHE., MR, AE
SRR RTE LB ER R, BILERMESE N E, HEChE, RELR
R, AR REEI A REIN T . 2 A, BBV GRS
FEHARTHSEME; TESEASERIITEBHNERENE; FH&. 45
. RS SR TR ER.
4.3.4.6 WEEWHE

FHRAEFRMABEMNEERE., BREEANANZRETHERS,
BEGTNRMZRERSE . #iFHN. Hrahg, MK, SR, SR, Bx
B, RIESE. AR, B, SRR, R R, EX4ASRAREESE
MEHTHS. BHESHXFMBRER, ERFRRIN, Bikg, 2HE
fBE.

& T W

P, sk, 1995, M EP “DITHEM" AR EEZREE. FILRHE, 3. 22~25

EHRES. 1995 EBEESEAMGEESHEARS. TEAR, (3): 3738

B, AR 1992, pEEH. db: P ER DR

B, 1994, BMERWRERSRAIR. WESREW. ), 2224

Bk £ 5 R RIT 0 GB7307—1989

Robison $ A, Mc Carthy BC. 1997, (Growth respinses of Carva ovata (Juglandaceae) sedings to experimen-
tal sun patches, The American Midland Naturalist. 659~84
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5 BREFNXERBEHMMFEE
MEAREKH RN

ZEBEM (J. nigra L) B—P-RHFANERBF, BREHIE 15 4
Mg FhRIE S . ZEER “948” MBS, BEBEANEZES MR, TR
AR, BEAFHFEmiERE., EEHEES ST, RERTE (Robison
1997) %8, HEHBERMNF-RFEMESFES (120 D BREABLER
B, HEEEHEFERNA 0% ~T70% (ERMAREKR 190, iE, REE
SRR T BAAER T, R TLEAY, BREFERM. SIHNEBRE
Redp T E ARt AIRG, MEHELISE R EBUETERERE, SERERME. &
PR, mAERKER., BAUARRE. FHitk, Droosen s sy B pk
FEFEF R EARE RPN, BYiERBEZSM— I EE M.

5.1 #FHEHRI Tk
5.1.1 %

1997 4, HEE Hammons AR 3L FRKERENEZBRF, 1998
1R 15 BRFEIE T ~SCHAEPME. 2BBZMM iR
¥ 100% ., 1998 4F 11 H 15 B4 A A4E R T B IRMFE B RE,

51.2 HE

5.1.2.1 EWEH

W B EFEFINBLETE: O¥KEM S d, 8XHK 1K Of
FEBEHNKSPEE (KB 54 R0 EBENMTRITER, SKER
200V B AN R SR TR MB A, P 2~5CHB =R, BEIRMEES 30
d I E—KFFEKER, ¥ 3 RqERERE. 150d (11 A 15 HE®RE4 A 15
H), 900d QA 15BZE4A15H) f130d GAISHE4 A15 33, 199944
H 15 HERUA T, GitS4mrsiEzseer8, HrBEfaiEE; EBRE
REFR, HERTHEE.
5.1.2.2 #i%

KRR B F T, T 1998 4£ 11 A 15 H &Rl HBFHEE 5~6cm,
RFREHEMEEES. 4 A FAREERE.
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5.1.2.3 MEBERANE

EHMESRE, WHKERBA B EASFEE R AR 1~3g, B,
I 80K F RERTAE, ¥ E 150ml =4/M, Bin 20ml KPR, ACHFEHERRS
2h, 138, FAFM 20ml 802 KM, AT, BHdlE, &%, B 10ml
YRR Sep-pak Cig/MEE, HEUWHE, H 2ml ZIF M BE Sap-pak Ce/hHE, s
Ve, #id 0. 45pm WA RS, F L HPLC . ¥ GA,. ABA., Z #l
TAA L FHNRE SR,

5.2 ZERMH
5.2.1 STMFEMREKiEE

5 1 ESTRTFEBMME KRN LR, £5. 150, BB FES
B (15°C) Bf24h, EARBITFHFHKT 61.9320; B 48 h KAFEHEK
11.35% . VIBRESRMEEER, KK EERE: FAREKRGEKCRSE
B, BEHdE, SkERPBFERBNEK. BEMTFIOKEE, BRUBATEL
FEf A A 2R 5~6 d.

%51 STHERMOREKER

BiEtE/d
0 1 2 3 4 5 6 7 8 9

2%

FFE kR Y 10,77 17.44 10.42 20,69 21.66 22.48 23.5% 24.34 24.99 25 80
AKAFHE AR/ Y 0 61.93 11.35 6.54 4.69 3.70 5.38 274 L5657 3. 24

5.2.2 ERRRMTHKRE

PRk A MAL BT T ERETA S KR EMFLERR . AR THTFKS
(9199, 54%, WRIBWALBK S KRGS TMFASH 116.87% . RFPRE{LMER
TFRUEE K, HIBIAL R KRR S,

REE2KRW, BHMAHENMNF, BER 04 FARBMN 214918 K
32.50%, BRFRFCRAE, HEEHF 120~150 d, FXEBRFHERE. BB
WA EART, BTRESSKERE Q2.91%), BIEH 120 d, KRS
HEAUKTE, AT REZGEFHEER - MEENEAKERE, RARAEKERE
B ] SR PR EREERTN S KRR R, BREFIIKRRE, FRERR
KEET R, HEENERREEBSRE.
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F52 MEMERFIRENEL

TR ERREriF TS aE %
kRS % 30 d 60 d a0 d 120 d 150 d

W ab 77 i

- 21. 49 28. 40 30. 58 32,50 32,12 32.90
i B 12,91 22,25 27. 80 29. 47 31.01 32,15

o FTRACHESS T EKER 107750

5.2.3 ERABEEHTHINERE

B TERBEFANE—TEEHEKTRE, RE-TEER{LHZRE
BIEAR., Rk, X3 MEERRAR T, AHEFRERN, & TR T#HD
B, BEREEREMN TR AR EIIERN—in Bk, FHEmEX,
R G IARREE R NE . AES IWEIETTLIES, BEF30d, Hihk
AFLENFMTHREEHIINES; EH 04, BHELEARFEH 53.39
Fiwhz), MBBWAABEF 13.3%FHEd3, HAMAEREISEISE N
33.3%; BEH150 d BFP LB EAh ik 66. 700, WIBTAL M AR EIER R
46. 7Y, FRVFIALCERR KRN 56.7%. AT W, EFREEE DR IT 3L
SR K EA %, ST ITRMEERMASKORE X, fiF R AIIREEL
WIS KRE A TR, RIER WM T SRHE, BESERERMEF
|l 150 d AH.

%53 EREFESNTFUNOLR
F R A F A
B/l TR/ T/ 2%
30 0 0 0

ERLRH/d

S0 53.3 15.3 33. 3
130 66,7 48, 7 96, 7

5.2.4 BRMFSHRMESENXR

EREFREHTERELEKHEE, WGCAMAKRSEER (D) FHR
HLEEMAIME, I ABAS,: AREENHKEM TFREYHEL. XoTF
MRS R RWEESRME (RRBS 198D, R LMEHFREYH, REH
RBEMRT (REEMT) GA, SBHME. ABASEER, RHNEHESH
¥, BRI EER, GA, 1 Z S B ESHMN, ABA SBSRTH, #F
90 d ERMAY ABA, B4, R FHERIRD, GA RIEHFHTIHR. A
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HBEE ABA D, M5B ABA MW ROMEIER GRRES 1987,
AT, AREEREAMNHIEEER SRR FRIRE Z & DX,

REHEOZR T GA, ¥RME. ABA SBHME, GA,/ABA=3.34 ($
5.4), BEMFAHTERBFNTIRALEFEREE REESE 1992), ik
IRAGE MR T, GA/ABA<CL. 63, L H; W, ITHARMAEKEE
(GA;) S EMME (ABA) 28] i T-45 77 RE5 H B EE R F 0tk sk By
% 354 B0, NERE GA,/JABA=3.800 (BE#30d), BEHTLE
W&, HEHFRMME; 2/ 9 d, ABA BFEKEE, GA>80ug/100g i, B
BAEFR FRIRITE, B GA, SN, RERFEMEFERHPEIER.

5.4 EMBEMESHENESRNXE

1 7 GA, ABA
i Eﬁ,nfdﬁt W?Efﬁ / (pE;:}Og) /(g 100g) Cha/ABA /(1:g/100g)
W RO 0 30. 21 141. 2 42.3 3. 34 0
*FEE 2 (EEBL 0 15. 53 78 47. 9 1.83 0
ERHE 5 d 30 23.7 95. 8 24, 6 3. 89 39,2
EEBEM S d 80 26. 2 83.8 o =3, 89 B8. 9
BHHRE 5 d 150 31.35 383.2 0 >3, B9 21. 9

5.2.5 BEFRAEFBRENHERTENZTIRERNIE

5.5 %W, PMKSFACEMEE 30 d, REREM, T 22.2%: RFER
BERE, #BR)GE 20 d RIMKRH. 40 d REFISETFRN 4730 EREER, &
47.5%; 1HAEIEIS 60 d, WFRRER{L 25.60%, HHHEEMMNEIRE, UWBUES
60 d EATIFRMFIIRBER S, BREF 00d, EFBRMEEFEHEERES, BHHT
AR RN 50.0%; &S 20 d REZ, 40d RFERGFHRFRY
87.2%; PP, M 30.2%; B 60 dIFFE=E 10, 5%, 1B H B R [E {7
BARE., #%F 150 d, REERFE, WHITLBEHEFEN 62.5%; RFRE
B, #)5 20 d R FERCATHEFRN 64.0M; EMEEF, H37.54; #
J5 60 dHFRRE DT, HUPIER 150 d B RIMEE T BEs# - ZMET TRt E .,

TEF RSP, B 5 483 MEFRF I EFHESL M K,
HEIS0OdRERRRE, N 7500, RERMN., BEBHLE 3 MEFHEHEE
4 38.3%; Hb, HEEFEE ISOdEFRER, X 50.0%., ZRFLMAIE
HEEERRNEE, RFEFRBERK.

HKIERFI FARETFRERN, BRERATdZFNELEH, BHREFR
F40%, AR 30 d iR EHEARBPEHN, 1K 60.0%; FMEN
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%, Al EAKREAR— T,

%55 BEREFHREHMTEARFRNAFRENER

i =200 S 0 BHBRRE R i /% /Y
, 20d 40d 80d
g R 30 0 1.0 29. 4 50. 0 16.2
W 35 T Ak 3 30 0 10. 0 15.0 45. ¢ 35.0
OB 0 10.5 22.2 47,5 25. 6
kAL 80 0 47.1 50.0 20. 4 1.0
g #5 Pt B 90 0 40,0 50.0 40, 0 10.0
¥ 0 43. 8 50,0 30. 2 10. 5
B Rh At 88 150 40.9 2.5 75. 0 25,0 0
R Y ok 150 40, 0 45.0 50.0 50,0 ¢
TrooH 40,0 53. 8 62.5 37.5 0
T 26. 7 40. 0 40.0 60. 0 0

5.2.6 RBEREFNRZRTEREKORIE

RREREF R B BEMM THRNETE, RREEARERKNE
Mi. 5.6 RN ARBEHEAE KRN, IREZHEFHRKESH,
FHABEEEONFRARE, HERSAETRE. MRS 6RLEN, RKER
BT, SRR, PR TR LIRS, HRERERRE
18, HEMRRKBEHE0 AN 12.9%, H2EERLH. REHRAMTH
100 mg/L GA; £b3, EMAERKMETIE, R GA; ARHIEFEKSER.
HRBEFNBESNARBERKSSERNERERX. ER 0 dBEERS
B8 B 60 d#HK; B 30 dWEMRK, EHERSERE THMRERY

B,
#F56 REABHEFHNEZHEEAREKAER
0 @ A K wHaE] i:1=] HbAE L% Wiz A A B .
Ad Jmm /mm Hitem/d) D/(mm/d) @8 CH) /% MBDY/ Y%
*BH 112 12.5 9.9 0.11 0.09 12, 9 33.3
GA B 120 21.5 10. 4 0. 18 (.09 21, 2 33,3
B and T2 33. 0 12.2 0. 46 0. 17 54. 1 683.0
=# s0d 60 4.0 10. 4 0., 57 o, 17 67.1 83.0
B o0d 39 28,7 9.4 0. 83 0. 27 100, 0 100, G
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5.3 & i

(1) BEMFFE~SCEE TR —FR, EHEMFIRTMNHLHE T
BEEEE (15C) TE# 5~6 d, REZAE 2~5CHEETERENRE 120~150 d,
EHHEEEN, BREFEAA XN,

(2) B TRERISBEIRNS/KRN, AHEHEE. BR5 d &K
B OFINEMS KRR 66. 12%, FEFEHIEPHEZEEK, EH04FF
BRI EKE, WEBWMAE, FEHR0 BN EKER 40.16%, HIEZ
1 120~150 d ASAFMHEASKF, BT, EREFHFEsRY, HREK,
AR 45 0k T AR -5 A 3R A st ] R SR (LR T sh BRI R AR . BB R EN
& BEAT AR 120~~150 d,

(3) (RBRABEMF T GA, S BB, ABASRER. RO Z: MZEH
AFEIEEE GA, M1 Z 8B A, ABA SRIRERIT, RIRAEZFAFGA; /ABA Ry
1.63, fEMERZE; B 30 d, GA,/ABA 3§ 3.89, FHREREZE; fF 50 d,
ABA BB, AN AZE. AR GA, #Hl ABA MRV EHEH &R
HF P IRIR A & .

(1) RBREREETRIREM—FELEHAERER, BHEALK, BAR
R,

# * X W

FHRAHEH, 1990, BREEH keIFE LR, TEMRS AR 294295

FEwei, 1907, FrFEOEPEEMERBAERE. #T, (6): 3639

FPOREE, RBOW. 1992, FEES AR hEMLHERH. 259267

Gk, EEE, MECR. 197, HTABNEIRMR. ©M. SnLREREERE. 172176

Miller L. 1994, Estern black walnut seed size trail. In 85th annol meeting of the northern nut grower’s aceo:
ciation, 85; 38~3§

Qi YD, Bilan MV, Chin K L. 1993, New methed for breaking Korean pine seed dormancy, J. Arboricul-
tare, 2 (19); 113117

Terry 1., Robinson (7 Yord, Greg Hoss, 1997, Ditect seeding and seeding production in nursery beds. In
Procceding of the Fifth Black Waulaut Symposium USDA, 96~103
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6 XERBHREEERNHAR

BEBE (J. nigra L) AESRIEMRATTAR, FEFLEH, B—FRHM
Feil. ZRRMNDRERRM. BEEEEEE . fLBEER, RRED,
BB . ZRESFILERATE, 20 IR 80 FRTHIARE, BE—HETR
. RO RAZREOL RURRIR A R AR OUIE A 0 SR BOR R AN B STk BB R A
W IDILVERINTEEWMPIR 7RI RFRESR, B A ™
FF, BENETRENPHRE TS, ERTREUERENEARR, BRT
BREWRA, RFERHTEEHR A TR KE.

6.1 #HRAITIE
6.1.1 IFHuETHR

RO TR EEAERTERXEMEEE, L4 34.4°, REL 111.8°, #ik
280m, FRENKE 606mm, FFXHRIE 13.7°C, THEM 216d, LW pH (7.0,
FhBUE L, TERE, EETE,

6. 1.2 HEHH

HHE M A RE R BN S AL REMHFR. 81~ 143, That cher Hl
Mgers. R HETERCHEREHCREE . Ay 455828,

AR, FHFAER 0. 014mm K MM, BEREXR 0.02mm B¥
WA,

6.1.3 HEFR

RAFBABENMNIE. IR TRTRIFRE. T FRAARRS RN
H BERRRILFE AR, PR T RHEES E AR A BEERE
HAEBHRE.

6.2 HIRFH

6.2.1 FEHAR

6.21.1 FRFERMTEHBHTAABFELRENEH
FHEEAXFRFE, WFNFEEN T FEWARRIFE., KFHREE.

e 45 .



HERMDOBEEARE R, ReARATDIEIES, B TR ARAL
DO, HERMBESE. DU TFERFERE NI S KR EEMER, fARERN
Y, RN OhREY, $HEE, BAFA 4%, TEEHTHEFR
(24, HERFREWER HLBFHTEY. T FH A RIS MR R
iR, FhURER, FFRKE®E, K& 3~5cm, EF L 5Sem; BEARMSEY, B
BATE, FEFRIIEFER, REHTER, A THEIO, HEREHE,
=MEFEEAERFENERA B, HRiERmE 6. 1 Hin,

% 6.1 FEFRFGENBEEHEN

FRI®& RS % o %

KB 5. 2 a

BT ERE 73.3 b

TFRHFE 63. 4 b
T ogoos (338) =3.85

M&R6.1FH, EERFRFERBEFEER, A9 905.2%, X REN
AR A AL KA A THE M AN B TP TS s Ak B e O 4
W THRETAREFENREMERD, EWHENRBRBERT A,
.
6.2.1.2 3FF ok BSPA K xR G M B

TGRSR, BIEREgE, FRFERED, NERERK. FAdk
SERSARGOA, FHTFRIMEMAFEODS, REEOEK. £6.2 %R
KADEGBRBEREENRRE., MNER6.2EUEY, N TF—FEmAMEY, FEH
HFRHE 1. 5~3. 0cm, ¥ 1.0~1.3cm,

F6.2 FHIMNIGREFTEMD

FHK em 4.5 3.5 3.0 2.5 2.0 1.5 1.0

#AE/ om 1.8 L5 1.3 1.2 1.0 1. 0.8

BIEHE/ 82,8 89. 4 96. 3 95. 3 36, 4 90, 6 84.3

Uest, WATEEB, EFHBRAGTE (KBTS WRER W dE
. HBEEFMOTRIE. BEFRHEE, WHNRDELE, EERR, BF
HERE. SaEn A IERERE, BFEw, HHREEE, BFEER, RiE

AP, FUERIEREN 96.2%, SEEEEY 83 1%,
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6.2.1.3 FEHMHRENENH

ARFEFEEEARE ST, 2B, SRFREHEE 200
¥, IR THEENPNRERAENE, SRNEE6 3. £6.3FH, TERFEX
T HEEMAEYAH4A0EFEL4H20 H, FHREETL %, BEAFRFERE
EHIRNESH2AETH I H, FHRIEEIL 10 FHRINFEEHENT A 25
HE8 A5 H, FHBIERT. )1,

T ZHH AR FEEERNEE, ERRER, HTAAEAYER. B
AFRFEZEERPEER (G0d), KERRR, E—-RITFNEEIE, Tk
R R AR R B, REREIERE 5~6 A W B L3 H~
2 o TR

6.3 FErHINRRATER

TERH R E & HER TR H TR
HHH wEA M BEAm
ij, ) ISR/ V5 . B BE#R % (A. ) &R 7

3. 20 37.9 5.15 84.3 7.25 82.3
4. 01 48.7 5. 25 92.4 8. 05 76,4
4.10 £9.7 6. 05 93. 8.10 72.3
4,20 73.9 6. 10 94,7 8. 20 62. 8
4. 30 56,2 6. 15 93. 9 8.30 63. 7
5. 05 43.6 6. 25 96. 2
5. 15 40.3 7,05 95. 4

7.15 92. 6

6,.2.1.4 FEFEHErHESAFNE W

XS AL R 20 RG. M 1 REIaE. B2 HBgRs. B 3 KBy
B, &0t 5 FBYRS. B 10 FBYRSRIM B B OR [E] AD BEXT B PR 2R By R 0E HEAT
THR, RRERMEBC 4R, HBCATUEN, FESHEH 28 3 HaT
Bh. RUIEESE, Tk 94. 3%, BiRer AL | FHBTEE, BYRLSS S5~
7d FEREITGEE K, (et BE ESEEERAR, RERERK, HHEER
BHES, MHARSRKET. @Y 283 AL, BER 7~10d F&E
Fo, BOEREE,; BH 5 FU EBEEESBN, AKEASR, KafamHER
*, RAFEORS, REEHE.
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% 6.4 WILHEM® A REER

m H IV ECE 80 R Y
M A e 78.4 4.2
B 1 K5 85.3 B2.4
W2 FEYEL 93.2 80. 4
83 haES 95, 4 92.7
B 5 HEYAN 90. 3 87.6
B 10 A Bk 86.3 83.4
hes 76, T T 4
6.2.2 HEHFEAR

6.2.2.1 MEF ERRERFEEW

FAEMARETE, EEEE. OHHE. K TENEE, BRETMR
AR (3 A 25 H) FIRAREHEDLLBBA, 9% T NSRBI AR,
RN 65, WRSSTILIEN, UHEEESEERERRT, HENE
SARE, RTERERES, BEERRR. WS RN ErE R Al
K, EOEFEERE, BOMER, THREBRGERERNEE.

F: 6.5 REBEEAER LS IR

RN HFEE/ % q T

P H 89. 3 a
WEHE 88, 4 u
BT 82, 4 ab
5 B 79.1 b

6.2.2.2 HEwHAMEERTENY N
hERSENEEND, RITRADEEE, BOHE, R THEREE
AHE. B{kM 2 A 20 HF iR, &M 10~20d BHE—#t, HERFRERER,
HRILE66 R, X6.6 KW, WEEBBTFEIAISHEL A 25 AR, F
BRER 86.9%; HEEBEHNM NI A2 HE4 A 15 H, FHRERN
90. 1% (F£6.6), BENHTRESIRME, RBAMEENT, oA atE, RE
B, HA S HSBRAEFE, WEEKIFEIREFEI, NEEIE TR,
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® 6.6 WERER PR HEEHLM
B (. = BIER/ q fol
2.20 6d. 4

3.15 82. 5
3.25 848, 4

4. 15 917

o =] o o i

4. 25 84,2

5.405 67. 6

Ly

3. 20 48. 7 d

B ogoas (7.84) = 4.31

6.2.2.3 &L EA KA R F NN

EEHBETET RSN, HEOAETHERBEIERE. BEEOX
BHBER. HEAESNAHBRAER LB TE, ABRERNKR6.7H
. #&6.7THRH, BOAHEAEE, KFEDKKNEREERR. BOHE
BEAES, HTEFHABREAEE, BEEARN, WRETRER. &U
BRSBTS BT, AB 86. 7200,

%67 FTRERBHENEERHER

R RiER % e
T gLneTES 8.7 . B
B 82. 4 b
BOLSERER 59.7 e

¥ goes (3.36) = 3.85

6.2.2.4 FARBFEAREARERERRR G YW

FAEETAERES, FhBER, SHETERK: REERAFESRR
i, EFHFERERA. A LERERFENERE, RANGTEEMETENEE
Mk HB ST REAEAREAEN, ABRLRE 4. OZAEERERE
¥Y, QEAEBEEAHIIRE, OFABREEEBRIKH, OKERE. &
A-GhEEERHE 200 Hk, ERINK 6.8 TR, WE 6. 8TWLEL, ERNELINE
RIBER AR, FRERBEHBHAIAE, BEENHEK, REFER
B, EEAREME, REFRTRE, HF-2WE. EABERELMBREK
M, RS, RERERER, WERELD, BFER, ETERE. X
P B PR R R4 iR . (BRI R LB
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6.8 EREINK HEEXMEARENERGEE

HEIT WA ERE Y M/ om M2/ em —FHi/
BEER 80. 2 B2 14 62. 9
FRIEE 86.7 87 1.0 63.4
K HFE 48. 8 90 1.2 69, 2
pZECE 79. 2 120 1.5 70. 5

6.2.3 ARRAFEEFEEARBHEZFHEHRI

6.2.3.1 FFBEFEIAEAREREEHP N
MERLEOAERE. T FRERRRFE,. BERFHRFE, FHREF
. B TR S MRS R AR, BEMRESHIT TS
oY, HRNES 9, WNETEITUFH, WRLIRIEE. — 8 R REER
FARZHERAORBEVGEERENRE, ARBEFVWERESE A FEFE
(66.5%), HA&WRPONEZEE 47.9%) ., FRBEAERE (31.0X%) . TEE
WARTHERE (29.0%) MEETEE (23.8% ),

6.9 TEERIER R AR Rk RN
BER/Y B8/ /an BB/ am HlE/m —FEH/N

B EFAFIE N

O

TFREFR
KO B 4
iy 3 g
MR T

5.1
73. 9
86, 2
72.3
8.7

100, 4
84.1
76.3
120.1
84.0

1,42
1. 58
1. 23
1. 486

1. 48

6.7
8.7
348
42, 6

40. 3

7.3
52,4
78.86
75,3
7o.4

45
75
88
B8
43

¥ HENHR=GHRERLFTHAE

6.2.3.2 HEEREAZE

BIARHETE TREEEE., SHRHTBRAFFHBRAL. BEHRK
A= GAAERHEFRTBERCEER) /WER, SFRWE 6. 10 fim,
M 6. 10 MTLIE S, BEERATRFERARMK, BETURALK, MFEE=,
PR T FHEFREARR.

H-RETHHM N 6 5. R 4 U, WIEEREERER, — Qi LRM
HARATEARBEEOEWRA, TRELANT.

BRA Go/#) = {—BEHEX 6.0 + [ A——HFAHI XL0]} X
R TG
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GREH (F6.10), HEATRFBEERAMFR LR SRR
BURHWG RIEFEA T PR TEER.

F6.10 NLAMEETIENRRZEN
WEFE ERME/S  BER/(TH EWARE/GU/E) BRA/GEHH R

o 0. 4 0.3 1. 46 4,94 3.38
TFREFRE 0.3 0.3 1,62 3,73 2,30
Kk HFE Q.2 0.2 104 R. 38 5. 15

bof B 0.2 0. 2 1. 38 4.12 2,99
W 4 0.2 0.3 1.24 4,25 3. 43

W, REARNEREN G 4R, BENAE M 0.2 L
6.3 &5 B

(1) NAEEFENEH. EERTRTENERENPENSA ISBETH
25 Hy Wi3FEREEat 7 A2 HE S8 A 30 0 T FHAFKRRI FENRIE
i 4 A0 HZ 4 H30H; ERREHESBENRERPNSA L HEY
A 20 B; EREERFEIAESRT ORBEREENEREK, F2A 2002
3H 30 H; WETISERERPAN4H20HE6A304d,

(2) FEJLRFER KD, BEXOTRFPERFERES. SETHREK. BX
REMEFRBRE, B—MESETWEETE, FFEN T ZEFRER
FEBRBHPMRME. HMETEEELWARTRA, FEETHERY
.

(3) EJLMEHETE T, ENEE GHERET) #HOHERN HEREREER
B, HARBMERNEEY, B—MEEARET. Eilk@gn g
. RFEAMALE, ERBENE, RARESAEREERAHER, &
BEBERREIHE, BETRESFRRMEK, Bufh—mabEiiE, ATxR
RS HIE AR

F LW

BHEE, EHHE. 2000 RENAMNEBENHREFTFHER. Al REOFR, 46~47

EFRARMR LH. 1982, AR BRRES. 0% PEMLHAEE. 85~71

¥, BHEE, RAF. 2000, EEBESREREREAHRRMR. PHLHEME, 15 (1) 95~100

E5, KER, OKE 2002 BHEFTEZERBEMHTEFNAAEKER. K83, 38 (5.
73~=77

Ryugo, 1988, Fruit Culture. NewYork; John Wiley & Son Publisher, 228~256
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7 XERBRMBHERIFERR

BEttREmEE, BTAMEMERZHRA. KERERZK, W4 KE
B, BB —ERTRHEE, KMEHES, HERERR, S8, AFEN,
HEmT, ERERHHANE GO HETHH. b TRMEEZAEZ/HRNE
FEGUHE, N, 1984 AR ep ROl B SR 05T B ARl BF 57 BT 7 JEUA Ol B B
HIHRF T, STHRE T EREHE, TEREE AR RS T RS Rt
e, BFE, TEERTEERARERTNREZEBEMS EZHX, WL
VG, SR, B, BEA . TREALRFMBTHIIFRE. AMRNEME. A
WEAET AT M B R R A RSEEm AT, 5888 (J. mand-
shurica Maxim, ) FIRERA0E RAFHEHITIOR, AMREBREMAEREERKRS
MR SR, (RiER S FIR eyl — B AT B & H A X g7
GIELIR

_ 7.1 BHSTHE S S IR
7.1.1 AR

EEWRAANMERIETE, REMTHEAE, HEVEEILS
34°06 ~34°08 | ZR#£: 111°08'~111°50", Mk 280~2103m, = &8 BEM Kk
MENS B, MHESE, MEoH, EHFE 13.7C, 5~10 FEHKE
21.9°C; EHFE AR 606mm, 5~ 10 HEKE 475 Tmm; 43 0 BB 6T %
2258, 5h, HPHAERKMBBERR 9% ~54%; SELFHB 4 A 20 HE 10
A12H, 4 216d,

7.1.2 WRFE

b FHREFIFNBEIEEEHE, HEFR, MR ERIBYFER
BH@EM . Hik, 1999 4F 1 sl @& R, AR 3 SR A 4
KEMDPH 7 a3 EBEREEIAR, BUSHTREZERASE KE FREF
3%, Fat, AT Firabin Bk e e, Rl T ME S R T
RS AT B, MR, HRSEKBEFHRE. X34
FHFARERESRRERKIE®R .. TRRE., AEHAESR, BRI ERS
AN 7.1 R, eAh, ATBRY BHEARESHEZEMAMEELE, BT

A5 MR EEBA TR, HRMEER 2.10~17.0om, WEFHEE YN 1.98 ~
.52.



10. 25m, 4EETHEECN 36 4F,
M BEGET AR &R, W1 SRR, U 1m A—EE, RS R
A X RETREBHTASFROHE. ATETSEREMREE. HEEN
i RS AR, BRER REFHFEREAMEYFELNFT S (Schme-
cher) BT RER LTS,

®7.1 MAAEEME

TR R/ m
i N Wb /2 {2/ em #H /™
# [if] ] it
01 Btk 10 11. 10 430 300 250 200 7. BB
02 BN 10 11. 80 1,50  2.50 230 200 8 78
03 ki 9 12. 83 3,00 3.00 400 400 9. 50
0d BBt 7 12,80 2,00 2,50 .00  3.50 10, 00
05 Bk 7 14. 40 .20 350 300 280 g 45
06 ek 7 17. 00 4.50 310 400 RO 5. 80
07 ¥ 19 12. 30 3,00 190 350 2,90 8. 70
08 B 16 11. 10 .50 2,00 L8 260 9.30

7.2 BEMRMAEKRRE

BRI 3 BB AR ERHR SR /SEFMEITFY, SRR
Hi%. W, HERARAERRHEALR (R7.2. AF7.20LEN, &

£1.2 BEgPEkHEAE

HE/om R /m HBL/m3 HE
Eﬁf A FH O OEBF B4E FH O B i E
R kR 2KE KB £RE kR KR £KE  HRE RN
1 D63 0.63 .76 L7  9.00036  0.00036
2 295  1.48 2,32 417 2,09 247 000260 000130 0.00224 §22.2
3 512 1.72 217 517 L7z 100 0.00840 0.00213 0.00380 146.2
4 6.62 1.66 L560 6,33 158 1.18 0.01214 0.00304 0.00574 897
5 8.43 1.69 L& 7,50 150 117 0.02244 0,00449 0.01030 B84.8
B 10,77 1.80 2,3¢ 8.13 1.52 1.63 0.04163 0.00694 0,01%19 853
7(Rg) 1270 181 1,93 8.75 1.39  0.62 0.06274 0.00896 0.02111 50.7
TOMRL) 13,90 9.75 0. 076 75
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B ERERESFBART REFFHERSES, BFEE Zon B, ZFE
Ha R T G T 2RO 2 i B AR ROGE M. ERRAERK L, FE
Jaisk 2 B 3 AR, HRIRIAEIEREE, HEWRERBT IR TR,
BT ERNESEERMMEEKKFRTER, EERETaH K H s
BE AR, HRPEERBEMESE KBRIEREDEERS EIHA
RSB LR , ATINSE 7 SR IOM B E KRR T 502, SRR M ZRiHh
BRABRAMERKES.

7.3 GREML. EAR. BRI

AT E A AR R A AR, R R AR B . B
BRI AN S RET T, B ERE., BRI 3 MHAERAKET
HE R A B P A R R

BHEEK

BEsk. BRAgERERERSBMERERLE7.3. BR7.37
LB, BESNESSEREARATRRAZEE. SEEY 3~7 105,
RSt ER LEERC 16, WESEK 3 5. MmERH s g REER
B, HBU B LA A R .

%7.3 31 PRpHEREKEHE CBEfi: om)
Flh/a
1 2 3 1 3 6 7
Rk 0. 63 2,93 5.12 6. 62 8. 43 10,77 12, 79
P R 1.17 1.81 303 4. 85 6. 21 7.23
© Bt 0. 91 1.55 2. 45 2. 97 3. 35

PR

7.3.1.1 #MEEL

BN, ERRMER R MR AERIBALERERART. 4. RTLR
B, BESMAREAMEBRSERERESEMRE, A TEIERAEE, 2~7
EENBEMNEERE LB 2~3m, LEMBERRE S 3~5m A%, i
R AR R B A R AR O RS
7.3.1.2 #M#HALK

B, ERMAMEHRA A RERTE SRR 7.5, EHEAAK
MK I ERE TR, ARMMBREETHRT. Hit. ERMNERAERK
INGEBE AR BRMAERE. RIBGE, B TR RN RERE EE AR

+ 54 ¢ :



BAEKRYHBRXTEHMRMEN. L, EERN 46 F58, REHRTEHR
EREERATHB 3 &, R THHE 20 15,

B PR ERE, WR. HREKEN LR, BUSIHNHBRENS TR ER
FUFRARMEGEAIME, T LIEA Yo 8 R R 425l R R R AR B fe 1k
B,

£7.4 37 EHIRNLEKITE (BAfif: m)
Fik/a
B —
1 2 3 1 5 g 7
657 ] 1. 70 4,17 5. 17 6. 33 7.50 9.13 9,75
B 1. 00 1. 70 2,17 3.33 4,83 5. 83 7.17
=k 0. 30 1. 30 2,20 2, 68 3. 33 3.75 4.50
7.5 3TRHOHIREKTIE (B m*)
ERE/a
Bk
1 2 3 4 5 8 7

R Q. 000 36 0. 002 60 0. DOB 40 0,012 14 0, 022 44 0.041 63 0,062 74
HHER 0. 000 05 0.000 25 0. 000 69 0. 002 24 0. 005 90 001020 0,015 23
Bk 0. 00001 0, 000 04 0,000 18 Q, 000 50 0.001 15 0. 00207 0. 003 04

7.4 AR KRR

RASFORAKFERBVEEZMME (H) MER (D) ZEBPXAERN
M
H=1.34a exp(-—— /D> (7. 1)
XA, 2. bRATFESE.
R 245 BREB BB AR, FH SAS R Fal &M R
(7.1, @3 R ERIRNER RN (7.2,
H =1.3-113.8575exp(—7. 8432/D) (7. 2)
FREMMHXRECH 0.9170, ARBEERE, XPZEUERGH#EREEHLN
WERERZ R,

7.5 #isHiNe

(D MREAEHETE 7 FAENBBMIERKTRRA, RN ERE RTYE

« O



AR AONARKER, EMNEENBEERBREDEEEETPRTR, &
P aerrsE i E A K, HFERZBIFERBTR . P 4EFEERARAL
KEREE, ERRE 7 FEERIFEATREERRMEREN,

(2) H4sma BB ESMTL, TRREEMNERER, BRHAE
K, BESgMEKYPERE TS BEMAE e AR, AR Bk R
SAAE By A PR 2 5 SRS G B EHE NP, ATAED SRR X RS R
AR ok

(3) FEREKFEFET NBENMBEEKMREE TR, Rz
R4 KB PR BN R R BEXR, TFHFMEE MM IRFES e
RLARLI A

(4) HTEEMERANER Y 7€, BIERRRMANENAA KIS, &
BN B S FR A SRS MBI, B EAOHES R AR 2 r AR HUEE .

% X
HEHE, B 1990, REBEBM uglors nigra) EREHBHARMY. HRHKLHFK 12 6.

nh~57
RERE, 1997, SAS B4 SAS/STAT SUHERFAL. dbat. FEAH R
FRH. 1993, I~ X Schumacher ERF RGBS RMA. EMKERZEZES, 15 (3); 143~154
HEFETF. 1996, Wh¥ B L FEMHLLKE 82~00
£, RWE, BFEF. 2000, RERSERAOREEERENZRAR. AILHRII, 15 1) 95~100
BEE, THR, WEX. 1995 FEEN. REHTIRER. Mol 8 (), 285~290
Schumacher. 1939, A new growth curve and its application to timber vield studies. J For, 37 (10}, 819~
820
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8 EEEZMNBIBAGTERENLZEIH

BEME™TRE, RREFRTRS LW, FEHOVREREMN: ERT
BIMEEL (Juglandaceae) . #PLE (Juglans) BEMEE. FEEME+ ., HRIC
BErAEIL N BEN (J. hindsid), Bk (1. major), DNEBREBE .
microcarpa) 7§, Hh, LIBEH CGREBEH ®REmHE, 2FMnE
R .
1984 4F, WpEMOL BB Bl B ST AT R ARl 3R B B RGBSR T
SRR T B RUME, ABTFEREE ML TEY T BRI R,
Sl T B 5 ARR, 10 A BR, FEAT T WETIAHRE, SRS AW
B 1996 FEREBENF AEHESIEWE, ElLR, s, WHSFhE
SETHE. BREK, HFhk. BE. B, TR, L. WER, L3R, SN
P O FRR, SOy BERERBEOE MEREE ¢ BRI,

8.1 FEE BNk K 4

B ORI Ao R, AR TRE MR TURHE, S
K 24 ™ CLsk 30°~40°f R & 75°~1007), 4~8 MRERXK., K, B
TafhAaEAE, ReEaAEERSE 140d, —ABMRBIR-31~—6C# Y
A, e KA KB 280d S9FTFHK . BaRk B R a1 K AR ARREK
B, MILEA ARG IR M A9 635mm R ERM B4 P LBk 1778mm; A6 X
FREER A 1000mm, FARgHIHILR 580mm,

B RN R EER TN SMES W P RE AR, B
SEEsE, E8E8~13°C, KR 762~1143mm, HEHMHHEMS W
WG, BERAREE 4~6 RT28. MR N AR XK EHE N KSR,
HrsfEH . R TEER R NFEENATTIKBHEX . BRI B T K
¥, RALZEE 100~130cm, B+ 2R 30cm, 75 L 5% B <SiEs)
TRBFAE L, WERERARFAL, REFOIRE L. '

BAGHE AR RS ENT K, RMEAE 40m L FERRE A X i
Emdd 4~6 H, HRERERE, —FEETRER, HLURRIESRAE,
EL . R E e R ST B B s R, SRR 6~8
EFIRER, 20~30 EHAREY, HRERTE 100 FLL L, BWER 28034
BIATHE R, RRMHIE E 204 ~30%, (R LFFTIIA 38%: BEHIRIR

. 57 .



Bk 40~100 4,

REMR— A RRR S, WS 7 5 R . W, P&
. A, |AWED, BRESURTHENE—ARHAMH; ETEE. =
fart AR ERE . BN S X PR RIFR LR, BT ERR e
FE. RTSERBRR, EREtE TR mges. BEkit. o
WA e EhER, XA RN 5 HRE W RAMBESEGERTREEN, HXE
FOT S R, EFAMGMAEE. BEKT L pH {E) 4. 6~8.2 MK
T AR, HUPH-EEE IR KRB, ELEHEE (5>1000m) . HOKR
., HHFENE, BEOIREERREY. BEMAETERRENFREAZENLE
EEMTEIEK. MPRERE. THEYR. 557 IRMmHR.

8.2 EHEBEZURIZFHLBEART
8.2.1 EEIHANEIERMIERWAXE

8.2.1.1 +#Emk

BEdhEe THEL . MYbEL ViEL WEBIAEDE L. LTS
B ReTREMR . — LAY, Bha BE H RN HERORE /DT 90cm B,
ANEE BB
8.2.1.2 +ERBE

B ERES, KR TE ., 2E-SF 0 R 120em, =F
B 270cm, HiE, WHEKYH EEBRBERN/NF %0cm, BHERNLEHEEXT
150cm, O+ B2 HEMBAHERA IS mEESiER., BREHINEE RN
/AT 90ems LoEFE. AEE (pH E<) R@RfEEgH: o amYRa
JRPE RIS & BB,
8.2.1.3 EHA

THAFHOMBRABIRLIEA, 4 7E 0~%0em B 90cm LR, {ER]
THHOKkRE, SKTRRH T REHAEER, tEERYSNKRAEHRIKES
@, B, BEEAHL, FESHHEEEN.

B2, ERELEELERE. SPKREFOMER, diFETE, SEET
EXRFBENAKELE, +BEHEAR/NT %cm,

8.2.2 HEAMEETEEERENEM

HEEARAERZMHEE X, BAER S ENRFEY, BCRA
AT 300km FRE, S BERRHOMET,. BRETERETRERERK,
BREHAHTREMENEEN, EEHRERTAHME O~ F4FME, 8" 20~
60cm, FHRMBEBE) 20~25cm, MARBEETE] 5~ 10cm, HEHFEH LW 1. 2em. &
« 58 o



AR ERE, BTl f. BRMAENAR, RRMNEARTERKI
B, BRTHEERFMRE, RE 7T~ M—8IH.

FiiE BB B RAFRBARMEEFRE, HMEE AR, EATEE
&% 3mX3m, 3mX4m, 4mX4m, PIREEE N L SmX 1. bm Fl 6mX6m, LA
FEARMNES, MEMFEE, DEHEEMNTER, S RBEIREE XN
AR, S TRE. MaR. SRE, HARMMEHRMR.

8.2.3 RTMEERENTREMEK

BA W4 A B AR R T MO B 2, AR, WA,
fLitREREE K. BWERRESERERAEETRENWME, TRITHR%ER
A, 1.5mX3. 0m B ERAER 25 &, BANBZMGER. BFR. BE,
SR FME S 25 FEMAFREAEMZSBAFTENRT. hiES
BRI R R, BE 10 55, TR a2 BAE R 0 i T
FET-., A NESEEMRABE BN, CRRTEAER, HERE
. Bk, BAEHEMBESEFRXEMH, REESHERE. E, FRERENRT
EERER A H T FE T,

EEMNA BT E - SR EEAREY B IR0, R
RGBS SN, BREHRERKMTLE. ASEYEE S BEEST ka3
4y, SPEERENA K, HXREAEYFA, T EHAREAHEYHEA, 1
¥,

FER—FBEEFR, BEMFAEIIEN 20 12 70 £ RZIREFLRE
EHWEWN, ER—FXKE+HLEN T HEEAPAERE. EEVCRARERT
E R, R, WINRE N, BRI REYRET LB,
ML RE i E, FREGAERERESEE, HRITER 3mX12m,
FAWEH 180~195 #k, Hidia{kB /A& 60~75 #k/hm’, EELRR 10 4F
AL,

8.2.4 IEREMS(ER T IS HERAM

B A — A SRR T ER . MRRERAMEEN IR
H. BHEENANESEEAM—HFE. YREKE0.9~1.2m &, Fig
B35 182 MEs, AWRENEELEAENER /2, BHEET 3~4m
B, BRI 402 ~S0N M T HMAE., — BB REELEMER 257, X
ENMBHE—EN, SKRAgEE 1R 24, FHOREE, BERK T
%. BECHBRETHOBES, WEEE LeEis, EERENETHESR
k. BEEANEZ—BARNAL 2. 5om, MRELZBXF Scm BHHEHAGRE.
Fril, MeEss, FRATRRERREPH/MIS, DURIERS PR EARCR
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R, |
RSB E . W HE,. RESYMGES, B AL
B, RERPGHITRIESR, BB~ H EEREA. 4 EE LR REHEL
B, FFIThEIMEELEha—E, FEEnEdEamt, HEEN
2. 5em MM L L BR, BAENEEAHERN 3~6 15, BREHANZ
kL, 2~3 A ST RSO b ARk

BREHNEFEFNEWERET, IREHOFRRTERERRNEEHA
B o SRR R A] FE AR AL (TR ) BY . TEAURIR KRS, BREER M2 S Bt 4500
B, BT, ABHET SRR, RUCRAS &~10cm [EHE 5, 35
A KRR, K EERMESEERE TS, —BRGAE TEmERT,

BRYIDRRANAA R “ARBIRE" BE. A ORIEH T R
SMI CEPSEEA TI—BD s TFHi8] O T3 ek SH ST I Q03B 6. SRR TT
R BB B RS, R B, A ARERS

8.2.5 RestMEEREEMRME

IR — M EMAE, BRSEEBRNERER, iR, RERIT
SRt EIE TS MEE M B M ESRE ., — AN T SRR R
HEMEESFBH (CCE), EEMR T ZMSEN R AT e m ke, &

EFEETENAERBZ AT EEE 2 MR ER, W Ha%
v, MEEFENEMFRANENSERTLAEH, BRI S ARHAEER.
R it 24— B E Kb 3 s 100 At R AT R K e, ER
AR, SRR B TR E A RS, B TR
Bikkipite3: . CCF fit B AT .

CCF= & fR% > 3. 1416 X (2. D32 XM +2. 436)%/ (17 827. 8 SN EEE )
K, MERNK cm,

ARIERARMIE T ER, SRERPREAT 1006, FERKKR, HEES
FEELM 100 FFEREHID 10, KBB4 Y ~5%. BF S EEHERES
2| 110~150 BHBITHILR.

MESZEM LA, BEREN AR, HEBR ENFREE 1/3, #
HoRBEE R R KBS, HITHEZERERE “VRE”, XErEk
MRS, SN TER. THRTHRAENE, BRERNAKRNE. 2KR
FIEER., AP TR “Wa” R YESEMNLFRREEE, TR RIFHR
RIS,

. B0 o



8.3 MEMERENEENR
8.3.1 BESHERARERAKMHTESRAMZ —

BEst2it AN REEERZ —, HAHEHER, H¥EREER,
SEEERN, 20RMFEMREGHRAN, ERRERVERERTRME R
M. fTREMSAMHAERRR, MHESERERNTEREAL, HORFF
W, MTERA RS T AR, RE 1995 F£ELL 1k (ER60mm) 37
ELAE S, KEBERRHREENAER 20 AR RAEHL AR E
Ko UEEERE, BXFH., BE% > BSmeis FHEEE (Bl 5ROk R
FiO BURIMEERHTZF.

BEMAEE =AM HIER, BRE 6 EHRESBR (REME FAInE
50, BRERERET (FEAK 28%. J8HF 52X . MEREE, WER,
R, TIZATREN . SR, AOCRIBORAMES . £XE, BMECE
T 16 2on, Wadfs 4 Ll L, KiGeRREA D0 92 ke, M HA
HrEBREAEHEER, Bt ME (ERR SREAREZGIRE, B
HAESPAEE, itk B, DHEFRA, AT ZATSRME, YURER
EAbdcld i, FES . M TBEMERN, KBNS TANE
%, BRAESTUSMEBEA, BEUEFRKNER.

REAZWA, AARE LSRRI R TEK. KIMLODEERRMR AR S
BUACHR 4 A HE B St B AR B RBES 6, RS T2 1HER B A BAUR A ARk ik
%, BFENME—, PEKSRE. RESCVRAFIRM, TLUERK, &
B AL Ry = E, L 40~60 R RER, SHRFHETBRE 2000~
3000kg, P 3 F~4 oL, BHARMPEO S A~1.2 H7. KEFNENY
BEES 20 £, TWIBTREHE K ERE T RE BN, BE KRN,
B gy KRR AE R A, T — R E BRI E AR Tl b ElE R
B R B AY R,

8.3.2 FEXREZNSARE, BHEEEMES

200 4ERTE E MRS IA THBR, 20 42 70 FRUF. ERE REM N1
Rk R, ERAESAMEE 7500ke, RNiERAF, BEEREEY
RS —, ERISEEZ R T 25 Rk AR S S A
P E B FEAERE AR, ER T UM RESRERE. RERBIVE.
HTHRGHMARASHAE, BHRT LRYGENEBFRE; RANERSE
ERIE RS A T — 2 Jk.

ERTREESRE AT ER, CISREMRRE Y E, FRME, BEE. M 20
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4 80 FRFRE B LTS GF, YHAZRRIPBERA, HILZRK.
W, MM, ¥ISemiinRY, EIINRMAOMEENEESAER,; A
kAR, BRTEVEAE, HEMER, BERNRERMNRE, ME, fidh
M. &% ESTEAMBRENE, JCHET RN/ REAT T AL A
A BERAGE AR . AR TR, AHREHERMARZEREMR
&, BFBRER, BEAMRRK T A EE; RO HEEBSE BB
AR ER I A KBE . MRS R . B, RAREHERAKX
B A EROR, BEMURA bR D BBk A a0 S R, R
B R, TERBEMEAER. RHERBESE.

8.3.3 EEHLE “=it” MEBRESNE

BB T I B F R E E R, TR R i~ 43°C AR,
1992 £ T4, BEAFHETREBEN., Bt FRENSEERESR
HHMASEEE: REGELREE, LEEE-FFRTE L 3m, 3FAR
% Om, HERMTENBERERSLAN, SHEESFWPLHORLK, X -
FTHE A ER i B, B SHE . MERSEPAFRHRBRESS.

&% |

Rl BT R MR 1990, ML FAH. ERREMESR. 2~11

FFFERE. 1990, BB KSEFE JE: TEMALHIERE. 85~71

EFEFE. 1995 XEEMN. REHS LR HLBIEERT, 8 (3), 285~200

Bob Chennoweth, 1997. Importance of site selection for black walnut planting, Proceeding of the Fifth Black
Walnut Symposium. 146~147

Bryan Clark ¥, 1973, Culture: past, present and future, Waliul Council-Southern Illinois University-US-
DA. Forest Service, 30—~32

Calvin F. 1973. Growth of black walnut trees in eight midwestern states a provennace test, North central
forest experiment station. 1~~7

Craig K Losche, 1573, Selecting the best available soils, Walnut Council-Southern Ilitnois University-TUSDA,
Forest Service. 33~33

Danny McBride F, Van Sambeek J W, 1997, Response of black walnut 1o preplant subsoiling and repeated
rhemical contrgl of tall fescue, Proceeding of the Fifth Black Walnut Symposium. 120

Felix Ponder Jr. 1582. Some guiding for selecting black walnut planting sites, Black walnut for future, 69~
72

Felix Ponder Jr. 1985, Evaluating and selecting sites for black walmt planting. Proceeding of the Fourth
Black Walnut Symposium.  30~33

Garrett H E, Jonesand J E, Slusher ] P. 1989, Integrated forestry-farming (agroforestry) with eastern black
walnul a case study. Proceeding of the Fourth Black Walnut Symposium, 248~259

Gary GG Naughton, 1982, The walnut council in perspective, Black walnut for future, 1~3

Hugh B Pence, Judy A Pence, 1997. Alley cropping corn to establish black walnut in Indiana, Proceeding of
. 52 .



the Fifth Black Walnut Symposium. 201~202
Tan A Neave, Jeffrey O Dawson. 1989, JUGLONE: Effects on blackalder physiology and its detoxification in
soil, Proceeding of the Fourth Black Walnut Symposium. 182~192
John R Stefert. 19457, Chemical weed control before and afterplanting walnut. Proceeding of the Fifih Black
Walnut Symposium, 112119
Jones] E et al. 1989, Production. harvesting, utilization of eastern black walnut nutsan industrial view-
point. Tn. Continuing quest for quality: Proceedings of the Fourth Black Walnut Symposium Held ar Sou-
thern Illinois University. Walnut Council. Indianapolis. Indiana, 242~247
Pope P E. Holt H A, Chaney W R, 1982, Interaction of nitrogen {estilization and chernical weed control on
forth year volume growth of a black walnut plantation. Black walout for future. 105-~109
Richard C Schlesinger. 1982, Pruning for quality. Black walnut for future, 87~051
Richard C Schlesinger, 198%. Thinning and pruning for quality, Proceeding of the Fourth Black Walnut Sym-
posiurm. 93~-102
Rietveld W |. 1982. The significance of allelopathy in black walnut cultural aystems, Black walnut for fu-
ture, T3~B6
Robert A Cecich, 1289, Flowering-what we do and mostly don’t know. Proceeding of the Fourth Black Wal-
nut Symposium, 237~Z241
Robert D} Burke, 1973. Establishument and early culture of plantations. Walnut Council-Southern Iinois Uni-
versity -USDA. Forest Service, 3641
Robert [ Burke, 1989, Establishment and early culiure of walnut plantations, Proceeding of the Fourth
Black Walnut Symposium, 67~-77
Robert I Burke, Stephen G Pennington, 1957, Establishment and early culture of walnut plantations a 37
year experience. Proceeding of the Fifth black walnut symposium, 157-~-183
Robert T) Willias. 1982, Black walnut seed. from tree to seedling. Black walnut for future. 114~117
Robert E Phares, 1973. Managing immature trees for more high-quality logs and related production. Walnut
Council-Sauthern Illinois University -USDA. Forest Serviee, 40~354
Shibu Jose. Tamara Benjamin, Tyra Stall et al. 1997, Biology and economics of & black walnut-corn alley
cropping system, Proceeding of the Fifth Black Walnu Symposium.  203~208
Slusher John P, 1989, Managment of mixed hardwood stands for optimum walnut growth and quality. Pro-
ceeding of the Fourth Black Walnut Symposium. 84~32
Southwest Missourd State University et al, 76" Annual Report of The Northern Nut (Growers Association
20~22, 40~-45, 6B~73
Van Sambeck | W, 1989, Vegetation managoment in established stands. Proceeding of the Fourth Black
Walnut Symposiom, 114~123
Von Althen F W. 1989, Effect of weed control and irrigation on 7-and 8-year growth of planted black wal-
nut, Proceeding of the Fourth Black Walnut Sympostum, 103~113
Warren Giles Bovette, 1973, Tree culture in the southeast, Walnut Couneil-Soutkern Tlinois University -1UJS-
DA, Forest Service, 55~58
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9 RMAXFRBITHFTFEBRK

W (Zizyphus jujube Mill.) JRFERE, EREH -KTRME, Z4EF
3000 ZEMREHH . RERGFEHEMA 46.67 77 hm®, FHEKRRBRRI. &
2B E (HEX), Bl TFTRALUERAEKER, BfiERBRL, 25
PR S LERR, FEF2ENSERFE{h 70 7~80 0 t, Hit, BkRE
WA, SAZ0 I A BT A R AL A 2B AR

TS EIFEH X AR THAMEET T4E, BERGREHF S it
BHFEEE, £/, . mEMERER,; HAMEENENBIRNER,
BEWHMATRAHAREENE, LTHEFH TR THREESS. HEBTHERE
TSGR HRE G 20 thed 80 LR, NIFRT RHHASUEFHPR, KE
T 13 R IE & A R A RGR AL LR E R

FEITAEEMAMETNREERREZ —. BERERITHNBTT, AU
LR AR RSN AR,. TEEIREEERME AR, HUEXIHEH
MRy, RBAE, FERRMRE RS AREAE = RA. AREINFRT B
Bl L, BHEEEASTAIFHRRE (23, ., HuREATE
R R BRI S B SRR R, e T EE AP L2
BAE, FIEREREH SYUE, HEEESTENE THESETE
2001 4F R AT H & AYIH B 27 100 JT#kLl L.

9.1 #MEfFE
9.1.1 HFEAEFREFfLE

9.1.1.1 #HEMEayEE

M ERIET 5 FA R FRECREE . s AE . SESRAE., A, M
KRR R, SRR $%(ﬁ§ﬁo3~omm KA KA
(KLY 0. 2~0. 4cm) , BN 15~30cm,
0.1.1.2 {HTEpy4 3

e R LR TR, FEReTEE T OEERE ARG, B L
FEAaRE, BEREE 3~5em WAIM F, BYIRAFRTE S BIALA K, Mk
K. HBTSGH 250 £ R 800 fFRWEEE 30min, REHH NAA, TAASER
R THEREALIE .

-64-



9.1.2 ITRGHEBHRER

TR REN, BWMEE sm, RERBESHENE, RAHEIW
FE, EHRGPKM RN TREER. BEOVER 2om BEBR XL, K
FEREFERAK, FHMETKE, DaERER.

WAREGRAMGMERLTIBERER. BAEWH 21, RAHREE
20cm, FHEBIA 0. SV B AR B P IR VA Y BE A0 L,

9.1.3 FREEHEEE

Ao dem MABERER FFTIR, MM ARY, FAFREEREE,
PSR, SR FREAEE. FEEE 2~3om, FE—BH 4omX
8cm, HEERATEEYS GEXH 70%) WK, HWAREREBRF 35C, =5M
WREAKET 90%, BEESKE 10%~15%, G 2~3d BE—RKERSKE,
FHATF 0T ABORE, HRT LXMW R, BN FARESS
— K.

9.1.4 HEHABH

HiE 1A, YREKS 6~8cm P I, RERER G HAFIIHITE
., FERABRERMERER S KR, £y TR EZHER, ZEITH
RN ERYERAT . FERETRECEMETR), £ 10~15d IR, FEHRE
FRRBEAKE, %K., B 10~15d BREIFRK, #BE 3,

9.2 LRS54
9.2.1 HERMEZISERMXE

ERRERCEE SR, ERUARNERRERG, ERAGRpIEERNR
BV EFRFHEEWERNEREER. AARRAEENERAEN, R
£ 1995 48 6 § P THHEEe . BN RERBSAHE, PEHMET=
AR ToREE. B-HaUEE 200 8, A TBA fi NAA S BREHE
1000mg/kg HEEALTE. 1 4-AF (7 APRD AERER.

M 0. L ALIEH, HFEARFUIFEEREZRVE, 45METT HIHTHE
BB, AREMR, HARTRE. FHEa R BB R TR R
AN T TRARLREEBE RS, BRRMARKAE LR E TR M
AR HIIEER



%£9.1 EHEAEMERRRNXI

HEmE I i I}
A 73,0 84.2 8.7
vk 76. 1 86. 3 10,1
AR 21,7 13.1 82.2

BEAE RS/ d 5 5 5
Frogt R/ d 16 14 14

E DA RMEEES . [ RERGHERERE  0EERNHLEE

9.2.2 £KATHLBEERHKR

&G LBEMANRERE RERER RS —RFIETILRERNE
B, Heh, ABEKERBRARKBEAREF. £E5E8F, HEHHRER
ARG, WRHERETALAESGES. IERIESMNEAEREWMEREREN, ]
f17E 1995 4 7 R #f7 T HE R, BRiit. OFKME; ©200mg/kg IBA
1 NAA B2 30min; ©500mg/kg IBA fl NAA JB-5 ¥ 30min; @1000
mg/kg IBA 1 NAA B & 5s; (52000mg/kg TBA il NAA B-& R 5s. i
SR P o A AL AR Sk — VOB RISk, B AR, TR LT R R, B
FHEH I— /DK, BRI CPR RS - MRAbEE, BEVLRA, HEE 3K, |
MARB B A #£ENDRE-RAHE lm® @ RIEE,

MFEL2HFELIFTURL, EARAERERTAESE, HHRMERRBEL
B, At RERENSE, HEOERRPBRE . B AR08 E W
MWE R R, AEAKELHEER, BAEREENFREOELES, FRLEEKRLE
HEES, SEFEATHOAK S —-&FME, mMESIRERKENLE, &5
AEREETE S ZU L, HRESHEHIS, HEI.2AMEFILILMMLES, AR
RS KRB RS EERRER, XEEREN. AXELRT, HELR
FH 98U ZBEE ARG, REFEI B9, Z XA T W0 L H P w5 4t BY
ERFETRE,

#9.2 FEETARAINERE

A EIERF B EBRE/
X2
Q@ @ @ @ &
L 73.8 86. 2 84.3 87.3 89.2
|| 75.1 86.7 85.2 87.7 89.8
I 75.3 87.4 85.7 86. 7 90. 3
B 224.2 260. 3 255.2 261.7 269. 3

) 4.7 86. & B3, 1 B7. 2 89.7
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R FAZREFRAEFERE
A B M RE N

X
i @ @ @ )
I 86. 3 87.3 89.0 93.7 8d. 1
| B7.7 89.7 93,7 90. 2 95,7
] 86. 3 90. 3 91, 8 89. 7 52, 4
S 260, 3 267.3 274.5 273. 6 282.2

14 B6. 8 29,1 91,3 91.2 54.1

RIS E R B, e RAR AL E T, TR SR R IR R AR,
158 E . R RRZREALHMERINZIEF AR T B, ZREmE
SR B THANEBREARE, ERTEMERNGEEKESBOETERT
AR, BEIMRAREWALE, BHRIANEERENZES, HMgMERE
5. K BHAREESR, NWESHEKEREHFNERERMN . “REHE LR
SAEEEZ DR ARG, HHE. FENLE, AMETELRTREDE
FYFRLE, BHT REEERERRARE. FRIE RSN, 7E 199647
A4, BAETITHERRE, THERE. BELGEN REEFTRIREKE,
HEBAHAEEFNTREH, 2OFKLHE; D500mg/kg IBA Ffl NAABEH
3 30mm; @2000mg/kg I1BA 1 NAA {B-S W HEEE 5s 3 AL BE, MEYLX A&,
BE IR, 1 TABREREE.

#£9.4 B LBAAERLE

% RSB EARE/ 2 TIRELER %
D @ @ D @ @
I 75.3 85. 9 89,3 75,2 85. 6 91. 3
| 75, 8 86. 0 89. 7 76,9 86. 4 90. 1
I 73.3 85. 4 91.5 76. 3 86. 2 89. ¢
kil 224, 4 257.3 2705 228.4 258, 2 271 3
¥ 74. 8 85.8 90. 2 76. 1 86. 1 90. 4

Mk 0. 4 AT . RRE BRI A E R, BT A
AL R R LS, KTTRIET FRRAH, WUI7E AT A I
th, RETREE BB A RO, BRI RN G,

9.2.3 HiEEEAYEKBRN

AW AT S AR 6~8 B, 5 A UIBIERE AL TREL K,
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MEGW, B, WRAEH#TEEE. 6 A, SRZHAR, BHOH
GARBAEEETT, AT EESEN R, BAEROFEM®R, —REE 1R
FRGALAS, 2FEHFREHR, 3 AEETEREE, 1 AERUBRER
. 8 HFTALUE, FEEAREE, REABERS, HESREH TR, 1§
JE RN, ERFAME, BEILIGRBRMNEN. THTHERIEASTH
6~7H,

(1) 33k, KAY _REEEMEREITHN R FTREE R

(2) MHSERELSERET AR, §FRS TESREARNKENE
B, #id/IARMAEKERE FRE A, L IBA 1 NAA IR & W 2000mg/ ke
TR AT

(3> 6~8 HiREHH, WETEMERTE, LHER, B—EPERE
BT BRE BRI,

(4> EskpEHRAAHRANERAGITEERNZHERHEN, Hik,
AP EARERA KEN ., AL EWRER K, RS, F
RS R, DRSBTS R,

(5) &AM ERMANSEWITRERNEERE. Bk, wimnt
KA e Z iR Eim A L ABH R, DERTFERIEE,

2EXH

BRGRE, EFAr, kB4 20000 TREXHEEBHEEHHEA LEHL, G, 2122

M, FuN. 2002, EWBOHTETERE. HlFHETE, 16 (1. 24~26

ERWE, £o03E. JWHE. 2001 AWSIPREIFEEBEAR. WM, (), 3940

M. BT H. 200l SN RHEMETREEEA IFEES, (3, 4142

FHE, FTHEF. TE2HF 1005 BRHGETRERHIA. BHRMEEE. (O, 1~4

WEM, B—, 2001 EHEARFEEER - 2XMERBEEREFE. WHRk, @O, 21
Frm, TF, NEASFF 2000, THREF AL ARRER. WIEHRTFEL, 15 @), 373~379
BER. 1908 ERMAETEESIEAR AR, (O, 2029

o, ghin. 2001, @Y EITHEMEHABVHTEE. 2R, 18 (6). 333336
WHIE, AER. EXHF 1996 WHESTMETHEEERR. LR, (L)) 32~33
WitiE, =8, WE=F 1996 2ARFHESLSTEATHEFEER MlREER, (12), 37
Fle®, EHE, FE. 1997, BRSAERFRETETSER BRAAHLEE, (2, 74~77
EEK. 200l HEBMEHHTHERKSESHENTRBLY. SFHDBT. 19 (3 4560
TR, M 1998 BRIMETRE SR CroRi R, Mo, 23 3). 1~6

BiEn, fLEsd 2001, EHEBRITHRE PEFEM. (5. 3~M

FrRF, BRE, REFE 1007, WRLHEHEE DA ERAR, FHURR, (2, 32~33
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B, BEW. THE 2003 EHEEFETSE. MokITAER. @) 30

HAE. 2002, BISTHEHITEETHATRE. HBHRM, (D, 3~5

M, HAE, 1995 SH/EHEAPIFRESATRRENXER ERMAEREER, 17 (4,
44~~40

SREH, WK 1993, AMRHATHEHBRIA. AL RPGER, 8. 2728



10 34 mMERBEITHAERENDHIERAR

BRI HRBEE R, FHTHEAAHETENEERRE, THA
MK, B4, AEHEE>RE. Mk, 2000 FEIENEAHTE, XA
HH R ARHEBEBATEFERA. FRTEWE™ L, HARRBEERAR
FRTE AR, EREMERAR SR NIRRT S O S EARET
WEFE. WP THEHOR A LAV EESRY , [ERMELRIET] 100%, BBAE
HIKE| 8404, HAEEPFI MM,

10. 1 #HRET B
10.1.1 FHEMR

10.1.1.1 BHRAEHEF

SrHUARTE 5 EATCRBEE PR, FEREANRPAN R YETEA
By, HEHEZ, FREE. TRRERNEL KA E IREEER.
10.1.1.2 HHORERAE

M —BAEEE 8 SR T, RS EAEE R BARKE NI~
25cm, MBI A 0.3~0. 8em, HAME AN 0.2~0. 5cm, BHEFRIE
HIga4THPB, REBLEHH R, EETUAOLE 4~5ecm ZFHEH R, DGR
MR . BIATAORES SO M —, FERTSGTE 25080 800 FE B R WP B HI20~
30min, FEHBEEG, BEHHESAE T BRAHSEEASME L, ¥ 0K 455
+, KAFE 20min, FUABREREHGE, ¥HFZEE 3~5em A 500mg/kg
IBA+ (20~30) mg/kg NAA WIR -G£ KRR #EITHRE 3~5s 403,

10.1.2 fRERAESE

10.1.2.1 HiEHE
BBt ARMEREENY 1 L 1 KRR EH5, BRI
1. 5~2m, itBRFEGEZBREBIENERT, FHIHE 0 A% ~0. S EEREE
o L TR
10.1.2.2 HIEEH
ERBTEHRRE, REE, #EREKERRYT, HEF 50~60m, FBF
8~10m, WFH 400~600m" WL, EMEE, KRHFHE, BRKAmIHHE
B, FH—BEILEER:, BAHERT 150cm. BESME 30cm. BEXF 15cm, BE5
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BEME]ER 60~~80cm, WATRABIEEME, FHEEA. KHE Ocm, KATZEHE 10m
B/NAT, FES Loom Baydhki, LR 20em BIRA LMK 2 1 B98N
WREBEMERIBSERE.

TR MR, RA A AR R BAKKEE. B R
sk, BIRE ZAEKR., BELMAIE 80cm, —#—A MK E AT 4L 120 453k m g
WK, —MHRAKER M 80 WL MK, BT A RN 6~8m® KE ALY
ik . HOmEHELREEEE, BELETHK, SEREERD “BFRA.
WFE” m, BRATIFHE.

10. 1.3 #FEEEHE

Fri@atE N 6 AR E 8 A L. FHRBBRITIESEHITE 4om X 6em N HE, B
# 3~dcm. HFHEAfRFE IEESE, LRER THE. FFEHEAREK, EHE
—HREAERAK.

SR E I RE, WMEER{CTREY EH TR 8 shiEs
WRE, LHEBREAEME AR E &S, FENNEBEREE 20~30T, =5
MIHEHE 0% L, BRAREAEWMEMRLD, B FaEME, XTEE
shis XA ER BB 5, & 0. 5h WE K, BRKMENHHTE 20~30s, fRIE
ERERE ALK, NASEHNYENNERATLSXGELE, TANHA
#%, NEERAEE S ERME, 0 8~10 M4 10min 4 M —K, 10~12
W4 Smin B 13K, 12~14 BFE 2min BF 1 K, M4BT ZEEH B HEE XK. A
KEBIREEAEBL 60s, 4B/ F#R L HE R

5 R 7E (0 2K 5 B — K 800 f% 0B H A, LIBFEBEE. E4haf
R —K 0. 2U B IRE . AR ETFEAREAMGTREERERF, —
AR 7~10d B, 12~15d Z2H £ %k, 20d FABIARE S,
30d J5 R AR R BEK S R R BHER 1 K, 48R 5~7d IES B,

10.1.4 EAREH

HWE 1A, YEABELRET 4~6om M LA IFHREE. BRBATEHE
e, HATH O 4% ~0. 5% R . WEmpdtEm, — MK 1 2m, BEEF
4 %7, [EIRE 30cm, #RATEE 15emX30em, #RAEATH] N EAE A RSBt T.
BHRERSHE . BE-4%. BEEEVRYE. WMV . MRk, HEEML, HEEE: BE
VEIEEK LK, ZEERR. BHRER 1 KK, #)5 10dB—® 0. 30K
£, WEEAEREH,
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10. 2 ZR545¥
10.2.1 A ESRF X HERE R RN

10.2.1.1 4AMEFBBRAFS

72 10. 1 %97, FEAHRRAET, fEAFFEMEEREER, HafEmERE
BAEER, WKET 1000, BREABBRRAERNERDE, LHEHE. ¥
BESHEREWAR, “REERHHBRRERNEE TR, FHE
%I L, BRMEREAL 100%; MELGEREBRAGERLHRE
71. 2%, BIRAIRLE{LN 66. 720,

MFE10. 1 13K 10. 2 M MM EMKE AR ERE. FEIXFRRAMIFE
HEHRY, BEEHEAFREEWMITHERONEABRUEN FTEHEZ —,
AR E.

F£10.1 FAERFH, FARBAEBEEBNGARHEEE

PLE=R 3 AR AR BN HER
oA w e g3 IS /% Ig:3 /%
E I L S 30 30 100 20 66. 7
HRM " % 85 85 100 51 76. 9
LA H E: S 30 30 100 21 70
FHME L 41.7 41.7 100 30,3 71.2
O ot 30 30 100 29 96. 7
ERE R 50 50 100 50 100
[ WA 30 30 100 28 93. 3
EE —RE 6.7 38.7 100 35.7 98. 7
EFHE 29. 2 30. 2 100 33 83. 6

10.2.1.2 HEHE

RERGEHARFBMRERNRZ—, HEBREEMNHE, @R 10.2
AHET, RFEHAERSHAERVEEAERBASAHBER, £AREE
BREEch, ERESHBBAESHE, "EREAEHERFENESFAEL,
MH 5. 1~20cm ¥ B B MM, RT3 %, BEREAA IS
%, BLEHH .24, BEBYEN 22 4,
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¥10.2 AERFH, FTEBELENTFKERMNESHRE . &

& F B {* 0~Bem  5.1~10cm 10.1~15ecm 15.1~20cm 20cmitE & it
Ho®E ® Ok 2.4 2.0 L9 1.8 1.6 T
ER®E W % 4.6 2.4 1.5 1.4 1.4 143
HMAW ®F X 2.9 2.5 2.1 1.1 1.9 10.5
A O® % 3.3 2.3 1.8 1.4 1.6 10.5
M B RE 15 1.7 2.0 1.3 1.5 8.0
¥RE Rk 5.6 6.2 2.5 1.7 1.9 18.9
EUAE TXRE 2.8 2.5 1.7 1.9 2.0 10.9
Rl — . 3 3.3 3.5 2.4 L6 1.8 12. 6
SCEIGE 3.3 2.9 2.1 1.5 1.7 11. 5

10.2.1.3 HBELE

BENEELS —MIBEBERHHEE. £ 10.3 8BE, RSEHAFEERAL
BEAERKEREHIEER, JREMELHFBRERKSRA 25 87cm M
25.93cm, SHMEEAEZER, REHEN, FRESFASFRAR, FREL
SRR 27, 82em, BRI TS 66. Ocm, RE BEHIRE N 25, 15em, BK
WA A 45. Ocm, EHWAELFHREKH 24. 72em,. B KB ATA 43. 0em,

R10.3 FERKM. TRABTFBREKERNDFHRK BAL ow)

o Fh B v 0~5cm 5.1~10em  10.1~15¢m 15 1~20cm 200m B4 b
oW ok 4. 15 7. 89 12.76 18.15 T 2569
R ® ok 2. 99 7. 72 12. 88 18. 60 27. 20
g 2 = 5. 22 7. 63 12. 35 17. 50 24. 72
FH{E b 3.43 7.75 12. 86 18.01 25.87
B OE v/ ¢ ;4 3. 62 7.84 12.57 18. 16 24. 61
TR TR 3.77 7.57 12. 45 18.01 28. 45
[ gt /e 4. 35 7.58 12. 27 17. 59 24. 72
T TREE 3.91 7. 86 12. 43 17.92 25. 93
B 3. 68 7.56 12. 65 18.00 25. 90

10.2.1.4 BREBRERNYNH
S AT AT RO IR SRR, AR OB A R T
. F10.4 % RN, RAEEEROERKE, TAE 0. 3~0. Som B HE

WA S R A AUOM, ERAHREZE 0. 51~0. 6em B, FHERYBREL, 7
s 73 .



KB 7.1 & KA 0. 2~~0. Sem FEE PIUASER B > B BA R SR, @HAEE
E 0. 31~0. 4cm HTJ- ’ ?‘ﬂﬂiﬁﬁﬁﬁgm ﬁjﬁﬁ“ 9.5 %o

¥ 10.4 Ziﬁflﬁﬁﬂéﬂﬁﬂillﬂiﬁﬂ (Bfi, 40
o v vt v
Mom R L oo 0.0 4.0 6.7 6. 0 4.5 4.2 4.5
FEE O L 0.0 0.0 4.5 7.1 8.2 6. 2 0.0 6.0
ﬁéﬂz@-&i B oL 0.0 0.0 3.0 5.3 7.0 7.6 9.0 9.0
EME W L 0.0 0. 0 3.8 6. 4 7.1 6.1 4.4 6.5
] OB OWE 0.0 3.9 4.3 3.7 3.0 0.0 0.0 0.0
FWEr i 1.0 15.9 17.5 0.0 0. 0 0.0 0, 0 0.0
HHAH kit 3.0 5.1 6. 6 13.3 @ .0 0.0 0.0
FHE ZEE 47 8.3 8,5 5.7 1.0 0. 0 0.0 0.0
EEA 2.4 4.2 6.7 .1 4,0 3.1 2.2 3.3

10.2.2 4+YRER

8 3 A R BTy B R T RS DR A A AR S AR A DR T A AR ORI
% 10.5 HiFHEE, RFARAULR&EMARIFMAEE, TORHRERAR.
Bryfas . RELKAS-RRASHN; WRABEAERNNER, fHEMEE
FEEHE, QG mENERE— R RE, & fhE {5 5REM R A
#, RREMpA R -IERA R, TR G R A R AL OB R R TR

£10.5 FEAR. TRMCTHERARE (BBfir, @
& oW ® = 3 it & it
L #Ho 0. 26 2.53 0. 79 3.58
HFRA S 0. 22 2.63 0. 82 3. 49
Bk ok 0. 18 3.42 0. 81 4. 41
FHE L S 0.22 2. 87 0, 74 3.83
BOX —¥H: 0.18 .60 0. 46 1.22
R b ¢ 3 0. 24 L1 0. 59 1. 8¢
WA e, 0. 35 1. 09 0. 85 2.29
EHE et & 3 0. 25 0. 940 0. 63 1. 78
B HE 0. 24 L &9 0. 69 2. 80

« Td e



10.3  #hisS5ifig

(1) ZZEANR, B3 MM AEREIEETER, THEBRHRER
MTYHEHEEREE; RMFARFEHL. AREERBEEHREDFR B
WG B ERR,

(2) WM EREEEWITHEARIE S, Bk, FEEAR SR MEEL
B, s, Adcftt, TRME, RAREM, B 0.51~0. 6em EL K
0. 31~0, dem B ZREHORRBUR ST,

(3 FENEERELERFREREBERABYKBENEERE, TKEATH
IBA 1 NAA iR AP TEREAN ERORE 1T,

(4) JEEEFFHETREFRERIMCE, —#6 AHaE 8 A LA
W AT 1 B B R R 1] .

(5) TERAENEMEFHEERABR, HAMRRERGES, TREDERE
7 I i T B — AR AT

& % 3wk

BRAER, EFE, R4 2000, BWEEWMBFETHERAR. WFEMKL, (5. 21~22

KEFH. T8 2002, AEEEITREERR. AHRLRNEITER, 16 (1) 24~26

RN, S0, WHE% 200l SESHEEETETHEOR. FHERE, (2. 3439

k., BERE, 200]. HRARPHSEMBIMAIFEETRDEA. LERH, (5. 41-~42

kM, TR ELXE 150 EHSHTHEEZRRE. HAWRLRE, @) 1~4

BHEIH, W 2001, WEAHBREEEHEA—SXBEREESETE. g, 1. 21
£r, TF, BEZE, 2000, EMMHEFAEEORTISEIR. AHCHEPR, 15 (4, 373~379
BUERE 1008, WAGHASITEE AR, SRR, (4. 20~29

ML, SEILIN. 2001, @2 NEUATR WAL H AT, REFEA. 18 (6). 333~336
EIE, RS, FT|IOKE. 1996 MBAFEEITETNRE WO, (). 32~33
WHIF, ZxE. BE=%. 195 2AREHELTMEFHTEER HLFRER, A2, 37
Flam. FEHN, THE. 1997, THLRBEEMEFATFEEA BRERLRY, (3), 74~77
EER. 200l ERABBEFETEEARE SN ATRES. SFMANS, 19 (3 4560
TEX, M. 1098, BHBEHHTEREEREER. HbRHE, 23 (3. 46

HiEx, LS, 2001 AWERIFFAEEE TEEWM. (5. 535

FILRF. BEE, KM 1997, TRGEHER KNI SRR, WO, (25, 32~33
M, BEH, TEE 2003 MWERTETE. HRLEITHEAR, 2. 0

. 2000 BEHEREITEETERATR. EMER. (1, 3~5

WIE, HHRE, 1995 $2PEBEPAREESABRETENXTR. bEALRESHE, 17 U):
44~49

RHM, BKA. 1993 SEGSHTHRINRER. ALBBGER, @) 27~28
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11 PREHEMEEITEEERATR

YRR (Hippophae rhamnoides 1..) BB TRV HEAY, B—FEHE
KRENFAR, B 1~10m, PESHERT, ITESHE TG 27°~68°50", K&
2°~115°MIRRIE Kb X, 2R HEMYItE 5 N 8 A~ EF, RES 51
FarFfh, HbpAEREEZWADTEIEK (H rhamnoides L. subsp.
sinensis Rousi. >, &I, EEA WA 140 7 o', SRV BEEERG
90kl t, H, “=4b” WXAH 117 7 hm?, H4&EK 50%,

URAEAREBTEMETREAXBRARENME. XRESWPRAKIL, Bt
XA, WTR., BHEW. W, SHF IAEEELMGR, RIERRYE. B3R
TEER . REEAKRFEARREE KN E VA AE i, BRAERNMNE. ¥
BRENBREZIHAREARA, RAMESREETAETAEHE, TARETRM
FEHERTR. EFERRINMRTL . RT3 T 20 RPMKREER SR, i
ARER R RTHEREEE AR, A TRICHESRIRFE, R
ROEFF R RO BIRUR AR E DU BT R R RUR AT T IR

11.1 AR 55
1. 1.1 REHH

EEATHEF LB A G D o B AR 2 50 58 B v BEAR Al 50 38 o
1. WML ATHRE4 ALARE, TEAERBEN K LN 2~3 F
R AR, BEREESE. BMEFESRaANTENFEEED, BETLEEMNLTEY
#HAT. AFEBORENANSMERRSZUH, KB, BB, FEUEN—
Bl R BRETSRTERHERRER. 2R, 0%, MRERY
SEEERMEATILA oS, SEERRAERES, AEARELR, #FABE
. AFEEORFAETEC~8 A, BRIERET~8 A, IITEHNE 6~8
A. BENREUSKETHERIE, —8 4 54 LLE AR B — 4 7R 5
W, 23 A RRFEA AT BUCRE.

1. 1.2 EBEHE

WA EER ST EEY. BARBRIERSUFE. B g
R, F#fTHEEE. ERNABEE Im £F, K 10m £H, KITHE
10cm X 20cm, FFERE 10~15cm, AHFLROEEELETER, BT HRHRE

76 .



B, FHENRAESERA®E, F8] TS, Bl 15~20cm, FHHERAH
ARBEHTOE, SEBRTIEL ABTARK 1, 28, EHEEN 50~
100mg/kg, RIRTIA] 2~12h, FFEHBS EoshER 1 B 2 N3, $RE LB — B
K. HEEHNERS -REHEM, FEREK. PALERE, MM R
F, FARMEAKNSGTRENEN, XRTHETEHRE.

BB RTEE N IR AR E A4 T HTIFHETE. MANEFERIR
#, REMNFHELABANAT 0.2em, FMEEREY, HAREREAER
B, PREARBRRENRLE, KE 10~15em, BEFEN _RKELHER, B
CIRLBY, HER 2. 5~3. Som MIH-F 2 RER, LR THBMARRY. B2
FALER ] ABT | SAM¥ (REN 100mg/ke) 8h BIALIE, HHER 952
LB,

11.1.3  $EFNE

FEATERER, BEIFERHERABRFETIRNE KRR (. —
ZMBEEK (cm) MZHRMBE R FHEE.

11.2 scwwa R
11.2.1 S TIEERE

F 1L 1R I BEF AR EREFITRERBERNERBM. AE 111
AUEY, MEERORESBEITHAERSEN 75%~900%, BEITEEA
80%~95%., ILTEH N 80K ~05, RERMBITHMNEARCLHE,. M,
ORI Sl TRREEE TR, BERHAKSHER, FHiEREZ8—EEm.
Ak, RATAE 1L I ERAUES, TR | SRETHEERKRRESHTIES
MBERGHHEEREST R, RUBRNTEESHANNRARAERETFT
BERE, AT, BETEEHTANBRMETFRRENEARERTE
BLHY,

# 1L 2 AB ORGP IEEATREREARENELER. #1L2FR, &
AR — R, —BABEEN - RAUEENFAENER, RASPAEE
REENHERFRE. BRARSBAEBEDAZERFERMBERENERE
Mz RERE., XTEERESEREAMXERAHE E 11D, EFEENT
FPAR GOSN S A B A A (B 11.2), EARAE N EE F AR A A
podags, ME 1L 2 TREY, RENFHERTREMANT 0. 3em R, B
11. 3 R, —~GHEHS—SNBRRKESEFLEME, FAMBHEEZNER
BHEEGEI, RS _SMBES -SRI E EMHEE, WEE SRR
AL, AR S 1

97?0



111 RN A e T R

M R Y FH ERER/ N BRAER N
LD AR 1998~~2003 7590 75~85
BT BEAS 1998~2004 80—~95 80~~90

ITFEH bz S L 2001~2603 80~95 B0~-90
*11.2 BOYEMEFEYRAGEINERS
&b FEHE/om TEE/om —RIRE/F —BERAE/om  TRMGERE R
e C11 25 0.4 2 2 0
23 0.4 3 18 A
23 0.4 1 20 4
28 0.4 7 28 f
26 0. 4 3 14 3
FH 25 0.4 4.2 18 3.8
Gak Wi 374 24 0. 4 & 35 17
26 0.5 18 64 15
22 0. 4 4 27 5
22 0.5 4 11 22
25 0.4 3 15 9
P 23.8 0. 44 7 30. 4 13.5
L= LR N 13 0.5 5 25 ]
21 0.5 2 3 3
19 0.5 § 49 11
23 0.5 7 36 3
21 0. 4 10 63 6
T4 20. 6 0. 48 35,2 6.2
HE 17 05 3 15 é
20 0.6 7 31 8
21 0.4 0 0 0
22 0.4 10 70 14
21 0.5 8 17 10
Ty 20,2 0. 48 5.6 26. 6 7.6
e g 20 0.5 5 40 15
e S 4 21 0.5 13 105 35
25 0.5 B 78 16
19 04 B 96 5
20 0.5 8 45 1
Ly 21 0.5 7.2 72,8 14. 4

0?80



Gk

e ik /om FHBR/om —SMRE/ SR —GOREARE/om  CENENE
TE18 25 0.5 17 135 27
B 20 0.3 31 180 20
21 0.5 23 08 g
22 0.5 14 98 1t
23 0.5 10 50 26
54 22,2 0.5 18 112.2 8.6
0e 16 0.3 10 47 17
20 0,3 D 0 0
il 0.3 3 2
19 0.3 12 A8
19 o3 2 6
Iy 19 0.3 LN} 20.6 6.4
B 23 0.4 0 0 0
22 0.4 7 20 18
21 0.5 13 35 22
26 0.6 7 25 25
25 0.5 12 501 14
P21y 23. 4 0. 48 7.8 30 15. 8
o 18 0.5 2 13 30
20 0. 8 24 15
22 0.5 13 32 15
22 0.5 4 13 4
24 0.6 15 90 8
S5 21.2 0. 54 8.4 38.4 14. 4
i ~ERREBEHKT lem BIFR, —RMERELEHT KT 0 Som FTiR
120 -
I—E s & ®
1007 @ g iR it/om 'Y
X MR #
R0 ®
®
ﬁ 6ok : ¢
5 . *s ° .
Aot o
X @ a
2} $oxx x
XOIIMXFﬁxtu.XX
ot ¥ 'y T
0 L IR KR '
10 15 20 25 30
K /em
1.1 MMRESERAMNXR
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1201
X—E B &
100 [ @ —E M4 em ®
OZEMB Y%
8o e
S ®
) i ®
% 60
RU ¢ o
< *
201 0
—1
0 @ g i ]
2 03 0.4 0.5 0.6 0.7
W T M iEem

ALz HRTHERSERNNRE

120
& —H MR </icm

100 | # “ENBBE e

BN

20

RS/ %

Fl1L 3 FERE—ZRARES R AR —RARENXE

11, 2.2 WERITHEERE

FILIRZMHEVE (B 5528K ) MIKER&EMF. AEK1L.3
PILAE . 5090 LA BGZFh BE R AT I B R S0 £, REERITEENTTT
W, XLt — B SRR R AT BE TR,

RTEBREEEE ., HEMHXEEME 11. 4 R, B 114 £8H, EBRETEE
MARRSERBEEMX, NEEEBRBYEME RSN, Xif—BR0 5
ARZEMEARRE, MEHERKMERKERBERR, RMESHYENEE I FEA

« B0 -



HREAHE. EAERESHEMNERTARNXER, REEREERITIEH
RAEFBRAHL, MIAEIFENHTHE.

E1L3 BIMERFHEHTERRENESR

EHFES B /cm MiAE/em  EMEER FREREREUE SR/ %
1 15 3.15 38 1 77
2 13 3. 43 28 20 38
3 42 3,93 37 10 79
4 31 3, 45 1 6 14
5 27 2,83 5 22 21
6 34 2. 96 7 12 37
7 33 3.29 7 12 37
8 11 5. 73 13 6 63
9 3z 4.18 f 13 32
16 42 6. 07 17 10 63
11 48 5. 38 14 3 74
12 22 2. 74 6 60
13 27 3.22 2 20 9
14 22 3 1 17 8
15 a1 2. 59 2 § 25
16 35 3.17 6 13 32
17 26 3. 67 2 10 17
18 34 8. 59 3 5 50
14 35 3. 95 7 7 30
20 40 3. 49 2 4 33
21 53 4. 66 17 4 81
22 B3 4. 66 14 § 70
23 42 1. 39 12 4 75
24 3l 1,18 5 4 36
25 29 3.53 10 7 59

60
* {5 /om * .

S EEom

100

HARH

B4 FEFHERESHE., HENXR
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11.3 #HR5HE

(1> 3 AR S WURFFE R A TE S 6~7 FISTE T5 %A b, $85E M thieir
R RAFF B AR D T MR, TIEAR L5 NA, RN R
MIRRP AR X4, BINERNBR, BRWOHEEERANKEE, U
RS, HAMEB IR R BN, URESANFEE.

(2) WRARFE R AR A R FER S MR SRR L
8. N THAMESN S AR SR, SRS RE T2 A
FOpas, B ERIRE IR TR R A/ T 0. 3em,

(3) BEFEEEE AR ERE AT FHTHTHETY., B&K
B —Ah 15~20cm, HIOEF, BYEF IR Kot H7e Rk o 2 8 v Ll S 2 K .
BB A AT B A R E A, AT 50% 00 B R R B
500~800 fEIE A 0. 2% MBS BRI IE MK ). MR WL ABT &
BB 1B, N 100mg/ke, BWRIE) 8~12h, HEIFHEE SR K
THEEY, BENBAEAKE. BE. B, HKBRFNTRRE, NEEE
ShEFE, —MRERIRIEAEE, JOMRMERNE RSB RERE, A RS
T 24em. B 40cem FEEE, RGN lm B—HATL, FRREIEE 20em B
ROMUETIRHE, 14 20em BB SR TER, HRANY . N1, BHHS
FREETRR, Wi, FEERESAE, KOS In, 58 1~3m®, FEIE
ERME K, FFiEE N 400~500 #f/m’, EEH 2~3cm, AFEHFERLS
B, AREE, HEECEHFARERET, FENRRE SEMESH, —
FRE SRR, RS RS RIROK, RIS A,

(4) PSR O EET 4 RARTE 50% L b, RUIERITHRETTN, X
B R — B B RN R R B AP M B TR, TS B RS RGTR AR
FELWEBETHEE, B SMNLER RSN FRFETEEENES.

X LH

e, EeA 1093 FEPHORAULHSFHIER. MADBEERT, 6 (2): 175~181

B, £HF, TS 1008 PREHEEARSFENA. . ot

BEk . BREH. 1996 WIMLRAEMARS % PP, 9 (D, 15~24

RO, AB/E 1000, PEEIFSFEMA, A PERIE DR

RO, KK, BkF. 1992 BEFEREBMR. AbRERTT. 5 (1D, 1420

Roust A. 1971, The genus Hippophae L. a, taxonomic study, Annales Biotanici Fennici, 8: 177227

Yac Y, Tigerstedt P M A, joy P, 1282, Variation of vitamin C concentration and character correlations be-
tween and within natural sea buckthorn (H. rhamnoides 1. ) populations. Acta Agric Scan, 42: 1217

Yao Y, Tigerstedt P M AL 1993, lsozyme sindies of genede diversiiy and evolution in Hippophae, Genetic
Resvurces and Crop Evolution, 40; 153~164
v B7 .



12 £2MWEIFEREHR

WA (Catalpa bungei Mey. ) B3 E 2 B0 A BT A3 4% B AR 5B
., OF 2000 BEHRBOE . SLMBEBHH— KB, BHRSH TR,
W, L. E#EE, 2ZRERBHERYRET. B TETHY, 2kE¥
R, MERRFASRNEHE, BV SRHET QO EERE,

TR & 2 & AR R, B HEARRIR . HEKAEASLERIE
%, BHERAERMEERAHTE, BRTHE TEMEERENE®, K2R
P I 2 AR ISR B AR AR ARAE D A T OO B H B SRR LS R
MHEARSERF, SREMETE., BREZHETEREARERR, BEREELR
EFERfE, 1TEHEEEERMREA, WA IERMHF, mEA TR
RESLR

BT EFE, BIUFHRERSLBRBEIHAENHE, B0 & LMME
FREARN T EREEGERARIER ., BsrmEmad AR By BT B0 A W 4
B,

12.1 #e5HI%
12. 1.1 RBHEER

RIS T ERL RN SR S ERER, madbs 34°23', R
£111°40, BB KKHFENESRE FFHAR 13.7C, BRERAR
42.1°C, HmRESE—21.3C, FFHEKE 606mm, ZEPE6~8 H, £
ARE 1562.8mm, 210 A LA, BEFE 4 ATA, THEH 216d. SBERAH
HERELR, EREH, BEARK, £KESPWE, NESH, WREAZE,

HEMSTHE, LERE, SERF, BhhE. 28R, BIRER
0. 54 Y% 74T pH{EN 7.6, FEREF.

12. 1.2 et

(1) PIRRE, 11 AMNSLBN LB RE, MBI 0.5~3. Ocm,
BUEK B 5~20cm, fEEEEHTERAE, 2001 403 5 5 &FR, 2002 4F
AE3E 15 T5 TR

(2) —FEEHT, 2~3 A NEEFEH P 1 S48 2 F£45%, MEEET,

BBy, 2002 SN BMEAET.
¢ R3 .



(3) fmf, HAABREE., SEREMIEMAREHEM., BEREL
240 ~480m’, BIIALEHHRENHERE.

12.1.3 R IEFHZE

12.1.3.1 #HHF4#E

1 AR FAIZE 2 HO T RESFAE, BB YE, Sl —Rmknrt, &
R TESR, FIBNSg/m? QUAFD, #—ERZEANHG4E, EF 10cm
Zh, FHIEEEE—R sem BRHEY, SRGAEMY HERGE 300w +25%
ZER (1: ) PBEZE, HEN 10g/m’, HWEHEGE, M—KEK, H#HF
EERAEEERE. BRERESTEEER KRS TEERBETER, BE
HRESREAETHASE TZRIEBEL 2~3cm, REVRERE. HTHH
JETE E MY 5~8em, HATHRIBMABMEST, SHMNPE S KERE, #X
S RBERIE 12~25°C, R 15~30°C, HWRE 752080 & T #fT
e
12.1.3.2 #HREALE

BT 304 ZFTAMEERZE, RS TH DREMFT RS 3~
5 HEM, KREARLN . AEMEE 17 IBA+2 47 NAA 500mg/L % E#E
REAMFH, XERGAREMEK.
12.1.3.3 #4EER

RR 30%ERHE TS0V BB AR 10V T+ ERIWm AR, R 30 BitEH
“WikHp” EEZRATE, XKW, R, BREAARREREWNE, %
150ml/m* FIZ5 8, WM R SHEARTE, ZHEZBRAHEHEE 7T~
10d, #iHE 2~3d Bemzy, RIvT B FFE.
12.1.3.4 H#HHEE

B, A 28em X 54em 50 9, fFHEEE 330 #k/m?, B IFFEH 8em X
8em 255 #E/mb, FHRFFIE.

12.1.4 HEEE

4~5 ATFIRMAHATHE . WA EE, HAsiE R Sn miE
&. ARMUMEAD TEFHEE, BIRME 10~25s, RIGRE R N,
BE THon, PAEE (0min ZHEMW—K), B LEFB, 16d ZHFiRE
1B, BEREOKAE, TERBKIERREE, R RS R KR, RS
HARSE 15d, FFIRERE, EERIGRER, WMOBKE, HOLHBES. BR
Bl 4 RAFEBOK,

« B4



12.2 5B 54087
12.2.1 S2BARMFESBNEFRR

1A 23HE3A 14 H, H3lEHRE, KB, £TEMETHRABERH#ET
AL EE, ERME 12.1pn. MR 12. 181 LIRS, RENEIREETRENH
HLEE . 1| AR 30d EETFREDF, 2 AEFR 20d £, 3 HAT 10d
AR,

%121 SEBAEHREFNANE

L 3R IE] & ZF T )E] g X4/ d
1A 238 2H23H 30
I 2H7H 2H28H 21
3A14H 3A 2 H 11
18238 2A%8H 35
218 Z2ATH 3A:SH 26
3B 14H 3A2H 11
15238 3H3H 39
F& 2ATH 2R 28 H 21
3814 H 3sH30H 8
1A 23 H 3A1R 37
BB 2HB78 3ALE 22
3R 14H 3R 26 H 12

BSh, PR R, WA SR AR, R, AT
12C L, BORAREERERT 2%, MBa] 10CE L, SR i,

12,2.2 AF#MRANEZFIRR

12.2.2.1 MARERFHNA

1A 20 BR B ARHEARZE,. B, TRRARBHES, BEE 5~
8cm, {REHE. B VEREAEES, S KEHE, §MEEEE 50 MR
., MEAMWERETENETH, ATFFRE 10em, WRHFTEY, BKE
K 15~18cm, HEUATOAMEEE, A H7HZ4 R 9 HAEHFHE. 4
B 12. 2 AR,

. 85



F12.2 S£WRNERFHBUR

- -

ﬁiﬁg - ; mﬁzgf' T RE& RO PSR oo
1.0~1.4 b2 5.0 2.6 4.0 4.4 11 2 4.8 a
1, 5~2.0 7.1 5.2 8.0 8.0 a1 13 3 f.4 b
2.1~3.4Q 5.2 5.4 7.0 3.4 8.4 14 3 5.1 b

F12.2 R/, WMAEHBELARRELRFEE., FESFEH, UL 5~
2. 0cn HMIRSLEF B L, BEFMF IS4, B4, THEHRELHIFES 4
A, AFRLFERERELY, BHFE,
12.2.2.2 WMHRBHEESEFEIHXR

F12.3 R, BABEEE 0.5cm W EFHATHFEI AL E, HUABRH
1.5~2. 0em MIREBEHIZFRER, B2 H 8 MFL L, ¥ 5 MF. FEHH
BR (F=0.05), L5~3. 0cm#BAREEFHEERAEE, RIEH 1. 5em B
HERYS 1 0em L ERBAHFRAREER.

¥ 12.3 SuBRETRHEEHFE

-
mi’fﬁ 1 : Hjﬂiﬁ‘ ' 4 —— RER RS FE/E F=0.05
Q. 5~0,9 2.7 2.9 2.9 2.8 3.2 2 2 2.8 a
1.0~1.4 4.2 2. B 3.2 4.0 3.4 7 2 3.5 b
l.5~1.9 2.0 4.0 4.3 3.7 4.5 8 1 4.5 c
2.0~3.0 3.5 3R 4.1 4.9 4.0 8 1 4. 4 ¢

12.2.2.3 MMBREKESEZFHxE

12,4 R0, BRHREARBUBE, B F R, (AR & H 2F
B, DIBR 10em ZHPMREHITHEFEAGE, KREMHD 15cm W 2F

BT,
124 WHERBEEFNHFREN
W ZEH R/ A
REURE RE/& RBA/E EM/E F=0.05
fem 1 2 3 & 5
5 14 13 14 13 17 17 13 1.4 a
10 30 43 37 a0 27 43 27 L7 a
15 25 37 37 39 29 39 25 1.1 b
20 38 35 I8 31 34 39 3l 0.9 b

. FHPERAE R Son KRN TR

- 86 o



12.2.2.4 BORE T ERE
BT TR, B5 TR S TET SR RESRS, 4
A AR, —FEEA. R T THBA A, SENE
12.5 fiR. #12.5FH, WA THFREE. 25U AT RGN HE
EAEEE, BT EEFEPSETREL. —MESSENRAREE,
WA ERN 5%, FRTRRER. T RREEN.

#£12.5 WHTRHUHFREE

KE/em WERR/ & BEFY % BERFN/ A BER Y
50 50 50 18 75
100 50 50 21 75
130 50 50 30 75
150 30 50 32 75
20 50 50 34 75

‘ 12.2.3 e 8

12.2.3.1 TEHFAESHRHBETHELERENEB T

W AEREEE AR, GRS -BAER., PREREN G
12.6), FEIREK IBA, NAA BB EELERFEERBE, HPLIIBAL
NAA (1:2) JBE 500mg/L HEEABARRRER, FHi588.0%, LR
(48.0M) #H 40M,

% 12.6 FREIME T XHRRHEAE 4R AR

4h T AR ERE FH/Y%  F=0.05
/(1) I I 1l I

iBA 300 55 57 80 3 58. 8 a
IBA 560 65 60 70 72 66. 7 b
NAA 300 50 54 57 61 53.5 a
NAA 500 62 82 59 75 64. 5 b
ABT £ ¥ 500 75 85 77 80 74,3 b
IBA+NAA 500 &1 89 84 98 88.90 ¢
CK 41 36 50 65 48. 0 d

« BT »



12.2.3.2 5 B 4745 35 50 aP 80 80 4138 o B v

F12.7 KA, MR, ¥R, B TERB. ¥ HEBERERITER
RIERMT AR RE, BERRBMEREE -FER, s EHEa>, B
ARye, Ex, BRLHEN. FEB+EBERDNR, BRERE, MREE. 58
B, 4¥HERE O D EHEERENSR, REARK, BT E-ER
VERPY A i BT HR AR R

®12.7 FEBRITHENR

FEERE )
B : I m B8/ WRK/S ARE/m BEE
] ¥l 85 85 90 85. 0 20 50 - @
Qﬁ 88 E8 81 88. 3 32 10.5 B
MELHER QD 87 &8 89 88,0 31 1.1 G
£HAER 1D 80 87 a2 89. 6 31 1.0 L]

12.2,3.3 HHBEFRAFATR Y EZdERB B

F#12.8 R EBBRRFENLEEWMNEBEER. AR 12.8FLEFEE,
AR, ORI RIS R R, FERER 932K, AR FREHE
BYIE AR I ARG, TR 24.6%, MEA-HRERNEBRKERERE. ¥ F
EATHF LR EMIE 28.6 &, |&E 36 % (Qmm P BB, MAHFERITHEEM
R 12.6 &, B 31 &,

+?12.8 HEIEWTEN A EXT ERE

FHAERER %
AL HE FH/a SR mEE F=0.05
I I il| ¥ Y
WHRGHE 98 90 96 94 B8 93.2 28.6 36 a

RASHBNE 32 2 1w 26 27 4.6 12.6 al b

12.2.3. 4 FHEHBM, FTRXRFHERAGHFHEREER

F O R R R, EREHR LI AR K | 50~60cm BB, ME
WHET, Mg E. . T 3B, 453, #sREEESNOK, &
WHERWE 12.9 FFR. AFE 129 LIEFEH, BEEHEREERER 66.7%,
IR 24. 6%, RYEBN 1%, 1RPABHGHRE R R AEREEE, RPN T
S0 8% T2 R S W LA A AR B

F 12,10 AARREAOB AR RERLE. WAE 12 10TUEY, KHE

0880



THERERBER, H o2k, HECHEARENHERSL, X 21.3%; HAME
BOFR A B R BRI, (LR 0.3%,

F12.9 WBLARERITHEABELR

HifERE/ Y
R ¥/ F=0.05 £HEFEH/ &=
I Ji| il IV v
HEYHER T3 60 70 63.3 66.7  66.T a 21 B, MR
hERiEM 32 20 18 25 27 24. 6 b 20 AL
wHER 1 2 o 1 1 ] ¢ 35 T AR

™ 12.10 FERFRMNEFHEREE
FrigERR/ %

U5 FH % F=0.05
1 I I
ST 2 8 94 I 92 a
WARRERHE 20 19 25 21. 3 b
AR 5 1 0 0 0.3 ¢
AW WE 0.4 0.1 0 0.3 c

:12.11 FREFHEFHEFLERWR

FHEE R Y
kR - FH M L HREH
T if m I Y
BE 98 29 a8 100 a5 u5. & 1520
BEH o2 94 ag 90 98 02, 4 153-~20
3] 95 90 92 92 94 82, 6 23—30

12 11 QAR RRIRE RO B R S . 5% 12. 10 AR AR E,
TR SR TR O LT S AR AR 2R 2R AR Y B R AT TR R . AR 12. 11 B R E
i, MWAREVE . REEHFMTREEIIBEFERREEL L 920, TRETH
AR ELE T EF R AT AR B RGN T IE,

12.2.4 @BHTHERRABRREEKIERL

2V, BB TR T ARSNE SR, FEEBRNEEE
5% LI b, BAREE (F12.12), FHHEES ARABAKE, HEEFT

e A LUAT HEMBIT R E S SF L aie . 6 A BRABWITRE, ¥
v 89 .



WA 70ecm I E, #AAEF] 150em,

*12. 12 BETFREEHEERMR

FH /o F A /e
B WERY% _
I W ¥ ORE 1 0 0 ¥H RA
44258 98 171 170 178 173 210 2.7 2.73 2,82 277 3.4
5H 10H 23 176 127 1790 157.7 200 2.81 265 298 275 3.3
5 H25H 95 150 1585 165 156.7 150 1.8 1.81 1.8 L8l 4.1
6H 10H 95 65 70 85 73.3 140 1.685 1.3 1.40 140 2.0

. BREHER S0emX60em, 2200 #/H

12.3 1 w

(1) MBI ARSI TR+ (1 2) B 500mg/L HEERALHE,
R ERAERERENERE, HAMEELESHTITHEENFEERBERME
BE A,

(2) ARIGFH, ARFBREE., Bk, TEEERNAEDEZS, EFRALE
M4 8 5 HBHERERE R, MIERIE 90X UL, BYBUA R AR B AR
TERMRM. MO HEE AR ESRE RO BCETEN TR, P18 A BB S B ALE Bk
&, HARmERL.

(3) WHBEITERFTEEREAFARMARTRRES, EEFASES
B (1D UEEASE GO/R) RS, FFEFEERTE 330 #F/m’,

(1) WRBITES ST, S4EmRt, FHEEAE] 170cm, Ty
2. 8cm, RETARIMETE HEE BB oo g Eok . GLBAMR X BB EE
RO T B BT ik

# F XL W

ol #B Rl 1991 RRUPRHREMR. J0R. BREHORICER L
TEHWAEHSS. 198 PEHEBHMEKRER. LR PERLRRT

« Q) »



13 S@aARMEEMEMBERTRZIEHE

REMTRRAT L& 280, BIZ¥IAKR (Liriodendron chinense Sargent. ) Fi
ERREEM (L. tulipifera 1)

oA, XaA8ER. PESER, ARSH TREKILNRE, & 500~
1700m, HEMEGHEFERHEEFNEE. BEXRBAERSE, F—FH
mEEdE, TRZ-1SCTREMESAZHE. ERERKE, il WHK BT
PEECA R L. SRR TER, MBS 40m, MR lm LIk, AREHHEE
=, AR, Belge, EnsE, HRH%, RHERe, SR, £
REERATERE W, HER SRR,

JERIBERA FE A FEEMB IR, ﬁﬂﬁﬁﬂ?fj‘iﬂfﬁémﬁﬁ?ﬁ =
HHRURTENZ—, MEWHKE, FHIFR, WHE24m. % 12m, BET4ERE
. EEMBHER, MEZHEARMRMERE, BT, HEERE, TG
wF, WHASAKRECA. HAKEERAILEE, BENEHSE, REMN
20 T4 30 EATFIRT | LR B/, T JLAH EHRll B2 0197 B2 Mol B BT i
F R T KRB AR REAILERSERF T, BN R T THER,

HEl, A L EB AN EHEERUENFREN L, ERAREHTRR,
RN, RIFEAD SN, PEHADHANRENET. ST, BRI
2003 EFHTEALE AN A B T EF LA B D R 2 M MR iiG g
BRI, BHREMITFRARIEREERMFA B, FREBYE
WA, EREERTEERR T HESHEAIIE. B35 RE B
HAEMEERE, LR TILERERAEFHERRE,

13.1 HEEHpLE ik
13. 1.1 R

AL FUERR L F AL ERGEMETAE R 10 8k, BANPRRREEE 11
AR, ATaZz—HWERRNBES, EREMNEL 20~30cm F9HEE K,
1 EERAL SRR EREEE T RIEA KA, BT LHEL L 2~3cm, —KH
EA, FEAFKE] 10~30cm REFEITHHRE, AEWPARERFEREI 1
WL BRI DEER, BAER Sem WA PANITIE AN B LR,

MEBEETRELAT 2 R PaERILHE., $JbM D AT 2 F4 04w,
FEABNETEZE. BNEBYE, B —RER, XAKBTER HRN

Igll



Sg/m° QYR , H—EBERERBWASIE, BE 10em Iy, EFFE R
—J= Sem JRAVARYD, SRIRTEGVS LIEHE SAmFH 20X 2B R (1 1D iR
B, BRR 10g/m’, WARM, W—RiEK, EEFRAIEHRE, #
e Ry, & IR S5 PRuEE B, i AR e B 12~ 25°C,
R 15~30°C, HMEE 75% 805,

13.1.2 REH*

FALRTHZ 15~20cm {&, AR BRI EBERITEF 2000me/ ke # 1BA
PHEE 2~3min, FAETAESGFOIFBRIET. RERABZEA TR FHE
F&, ENWE, BEEESTE 0KLLE, \E 20~28°C,

SR THRR S 3 AP Sk TEHNRBER, 4 A TRHABEBEEREARE
3, FEHK 15~25cm, M 500mg/kg | S/AERBMEIR 15min, SAEHTIFHE.
BRI N 28em X Sdem 50 7, FIEHEE 330 %/ m?, BFHFMHF Sem X 8om
255 Mk /m?, HRIGHHHSXRBIMBITEETFH FEEH. S A 26 HX4 8 18
HIFERE AN ERER ST RE. 6 A DA ST N8R, 10 AKHE
BHEFEAERERE.

13.2 #R57th
EREEE

13,1 R, LT RABERFIECEEER, ERFERTH., EFEA
W BRSSP E SR A RRA B 6820 670, FHEFRFN 83N, AT
RNEFMERRER T/&, HRXERA RSN, FERELRERS. EREA
BT EHAEITEFE DA EREEEREAFERE T ML FIEE, &5X
WA AR REE MR, A—RMB L, LR EREEST
HE Dbk, 451k 8 &5 26 4.

F 13. 2 R R BERITHERBVRESFER. MR 13.2HLIEH, 432
OSSR, —RUR B KR, —RURTHK, ZRUAR
¥, “HEEBR, ZHIBRTHKSF0H 8 &, 6. 14em, 4. 38cm, 41 %, 2. lem,
1. 3om, HEAPMZE 13. 2 BATAE Y, —SMRKEHEE, MM A —FNHRERKR,
—RZMAREHE . CRARE. Z/BKBA" SR TFHREERELR, m3E
B, —ZEOBEH 11 &, H-RABRERKR. —FOURTHE., ZHUEK.
THBEEBRM BRI N 8. 5em. 6. 5em. 85 . 4cm. 3em; 43 2
—H MR N 5 &K, H—RUBREERA - RMRFHE DA L 3om,
0.8cm, M _ZMABE., —HBEEN R TFHEAYIET, —-RZWEHL, &
BRI A RBIE L RRE, XTERNERARTH WK,

» O .



& 13. 3 B E SER BT EE R FE BRI A R R ErONE s R,

L

13. 3W[LAFH, B, ATES AT Ak, BELmEN . TR, 3t

TH&, 29 ARRFENR 5K, RUBEER, TR m T4 2R Rk B P
R, HAREFRE-FLES, BE6 ALWNEEE, S ARFEFHRERET. T
T, FETBER, EEERE. S RFRSEREEREN. REFR HW. 7
MR B TEEEA LR, SEHARBINER, AN LwER. EH
HRE, REMEERAMLERT —2EW, SALERMES, HEAG, THHR
£, D, BRERE ORESR. 2HLERNBRE, BTEAERER, A

40cm

X S0cm, FENR L 5~2m, DEABETRIFRIERN, TEH., T],

THR, RAREXE 0L E, SRR EEF. b bt i, SEA R
BATRM RIS K@, EEEmABEARENERNET. HENITHE
HER—E-EEBHTHRE, WEEALN, TIMIET.

R 13.1 EBEHNPESHABEITHEERENR

FR EUES EHES AN ERERECE £/ —SHER
xE JERTEE =£i2:0 15 I3 BT 8
TP b T 2 R iR 50 34 B 5.7
#iE TEIEK I 30 20 &7 5
THE  AEIEA BT 30 23 a3 B
F 13.2  AbRESNEEEIT R = 8RS IE
-G —HBEHE —HBETEK ZHIRE “HEER LR
e IE: Jem Jem i fem Jem
1 10 9.3 B s 3.5 L5
2 11 8.5 5.5 85 3 4
3 12 1.5 7.5 85 4 1
4 5 1.3 0.8 0 o o
5 2 0.1 0.1 0 0 )
L 8 6. 14 4, 58 41 1.3 2.1
#13.3 JEIDEHRERFEEARBHAATNEREZOEN

oy TR ® TREEHE/ B RE/ 7

HEHDFE £ 100 5 5

P LR 100 45 43

FHEHBH 100 75 75
2 AEAE A R AR i3l 136 90

&t 141 261 58

» g3 .



¥13.4 FERTEREREAE KRR BERME. 11 A5 H) (BAL: em)
v . 2 3 4 5 6 7 8 9 10 iy

N I A R E L EE
AR EREEEE R EESEEEEEREENEI.

ﬁﬁﬁﬂio,? 21 0.6 12 0.5 29 G.7 36 0.8 IB 0.8 30075 3 0.6 18 0.8 43 0.95 37 0.72 28.7

v

i 9.8 32 Lo 42 0.85 35 10 40 0.85 34 0.9 20 0.7 18 0.9 26 0.8 25 0.7 24 (.8 30.5

R,

FEBARTEEABRYE 2EERFARBREARAERKEN BN ESR.
MEAKFHBENEERE, FHEMBEEHREHE 250 0. 72em
29, Tem, HAHLAY 504 0. 86cm F1 30. Sem, FJILENHBEEEKBBATH
FHEH, HoIFNERARE,

% 13. 5 R E DA 50 B 1 AR R K BIEN SR, sitE
B, DA 1 EAFAATHEETIERR 0. 73cm, BEEF 22em,

% 13.5 S0k EAREKETFHERE (B . cm)
e A HH LA iz B 553 L )
1 0.7 15 18 a7 20 ab 1.92 74
z 0. 63 12 19 75 2z 36 1,32 52
3 0. 85 21 20 1, 85 36 37 1.5 78
4 0. 23 20 21 1. 45 68 38 1. 32 79
b 0.72 12 a2 1.2 a7 39 1. 85 88
6 0.7 10 23 1. 25 o4 40 i 85 43
7 a9 20 24 1.4 90 41 1.83 72
8 0.7 12 25 1. 45 47 42 1.58 56
a 0.5 10 26 1. 95 46 43 1. 82 a0
10 G, 6 18 27 1.92 81 44 1.75 83
11 0.7 17 28 1.35 48 45 1.8 84
12 0.8 22 .29 152 83 46 Z2.1 1G6
13 0. 65 20 30 1. 52 100 47 1. 48 80
14 0. 55 18 3l 1.4 48 48 1. 82 0
15 0.8 18 3z 1. 88 98 49 1.4 61
18 0.7 11 33 1.68 88 50 1.0 B3
17 0.8 15 34 1. 68 73

« Q4 .



13.3 HigH5EW

(1) KRR EHE TR R T DA ENIT AR T 4T
4, FHRAERREED 670 L, AJUEAFENA, BEHE—BUHEOET
FEHREHT 12 FEFAER, BTFRCRREE, AT RBITHE M
IS AHHC R ERE AN TR, BRREEERN, SRldr™, x—
AR I B SRR A EER L

(2) S#AFHLRERBBAT AR A BRE AR RECE, HERPnE
HAKEAERAST. Hit, BUESHARETHBERS TN —E%
2 TIE YIRS, LIBFs AN TR,

FaE
FHE.
FLE.
EER
FER

2002,
2001,
2002,
1997,
2003,

B % W

BEMAEEOERRBEER. REREFE, 16 (5), 21~22
MAFREYRREREHETRE, HRALME, 14 (1 8~14
ZFIR LRI R S R B, MOLBHETFA, 16 (1), 36
DEAEERFENEFSHTEEHR. FRLBRER, (9, 8~10
BERRLTHILLADNMSRE fami KRR, 27 (3, 76~78

. 05 .



14 =FEERHITHRRBEME

ZREFEapEd il KEEAHWHRFRZER 2 15 ERER X
g W . “EEEpaHEERRSERAEEBERER, ULER
BRK. BEAEL LA KRBT, SMEREABEREREE, YEFEHT
MAFHIE, BAEREHR, KA 15 ~20cm, #E 12~18m, 28 H
0.1m* P b, BEERE 10~20m®, ZFEEOBTESENSE RS,
EEE R Tk B4t ek,

HEl, =EkERHET PRAENEENE2 —EWH AN %, BRi4EP
FERMEENTEEFTEA, MEETHEFHEFEEARLASE. T,
NI 2003 FHBHERE=BHREBABITREEE A, HWEELHBEREHE
FrEERA=FEETARMNERBRMERNLE, FREEABUAEREZRAN
B, HAEFEERRS .

14.1 e rPR-577 %
14. 1.1 R

HL AR 2 A SRR B AR S B (B51E A PEHLEZED
FBEAAL sk A2) , W MER L% 1 1 MERY S, HT92—K
FHRAMER. REENEY 20~30cm FEEIK, B 1 LM 2 FA=FEE
AHEEEHREARN, BT LAE LN 2~3em, —RERK, FIHEHHD
e, B e s LR 3 1 MILBIBYSHEES, BAER som B
AR

14.1.2 REHE

B2 d0em €, HARTLMIHR S L. FRES45H 2000me/kg 89 IBA
HEE 2~ 3min, FHEEBGESTFRITEA T, RERARZAT/MRAR T
7, ERRE. ERHREERTE 00X L, R 20~28T,

4.2 sR508r

6 A8 HXITHFmT 28 K (5 A 10 HiTH) MK THBREREZE, 3
HEDME 4 1~F 14 4R, ME . 1~% 14 4T IFH, #HE FBITH
.95.



BB 38 #k, AN 100%, BE& FEITHEERECH 15 &, W3R 86.7%,
RABHEEZEEAREEHTTE. BTHERRER 620, RP=ZFEEG
BRI R R ITRY.

142 F0F 14. 3 T, 1 F4AZFHREAGHE LETEHHRHEK. BE
BAPFHBEK 2 BIR 12 &, 12.5em M 7. 2em; 2 FE=ZFEEETH R 19 £,
14.2cm #1 7. 9em, BB 2 FE4-FREAFRHBEBEHIT T 1 £4£ =14
EENE, FRAR2EREE, HFRTERR 2 EE-HEEIBNERILE

MFE 14,3 ME LARMERTLES, 2 25 =HBEEEH T B AR,
BEBMEERE S S 4 4, 10. 2cm 1 6. 6em, BE/NT LHER, HEEFEARE
STERARCEE, B T30 2 vy 3R 45 805 ) # HA8K .

HEZRMOER, RE CHFL = EARECHRRENBREEERNT 1 4=
BEREOHEAR, HEAHELERERE, | FE2RABEABHERT 2 84
=fEEEAE. XRRERT, BAAEER-SREAHBEAR, BIFHEERER
BB MR LR E T .

£ 14.1 Z{EEKESHITREARERR

F5 R R R A AREE S
__HJ;‘%?-L& 38 | 38 100
HRTE 15 13 267
Bit 53 51 o 96. 2

¥ 14.2 | FEZHFEEAEEADRTRERER

FE ¥/ & B EMR om FEIHAE em BEEL
1 13 12.5 | 9 &
2 7 7.5 5 s
3 11 13 7 A
4 5 g 4 o
3 1 0.1 0.1 >
6 14 1.5 8 th
7 18 15. 5 10 &
8 10 11 7.5 o
) & 3 1 x
10 5 4 3 A
11 22 13 7.5 A
12 20 22 10 £
13 13 17.5 10 th

. 07 .



s W/ % B/ om FER K cm RELL
14 5 12 7 P
15 28 12 8 2
16 13 15 B 2
17 7 10 b 5
18 5 8 3 2
19 3 27 16 %
20 24 21 11 3
21 1 21 14 %

I Iy 12 12.5 7.2

#14.3 2545 -EREOEHR LB EERRR
e B¥/ & B R/ cm FH i /cm REL S
1 23 11 7 o
2 33 6 3.5 i
3 17 17.5 9 %
4 24 21 9 %
5 18 2.5 13 4

f 7 19. 5 10 &
7 b 6 4.5 H
8 29 21 10 %
9 20 22 .5 %
10 18 2 1.5 *
1 23 23 12 &
12 7 4 2 x5
13 25 13 10 g4
14 13 16.5 10 E 4
15 23 15 8 £
16 14 8.5 8 g

1Y 19 14.2 7.9

« G



®14.4 2HE-FEHFECQHBESFTRIELHRMR

e R & BRE/ on FHfK/om WELD
1 6 22 12 %
2 1 4.5 4.5 A
3 3 1 8 4
1 2 1.9 1.2 X
5 1 0.2 0.2 *
6 9 26 15 %
7 10 14.5 10 %
8 9 16 11 %
9 0 0 0 5 ts
10 0 0 0 HAts
11 § 14 12 %
12 3 6 4 &
13 4 i6 8 %
14 1 0.8 0.8 *
15 6 21 12 %
Fy 4 10.2 6.6

ME14. 1 LIS A S, BEEEREBHNEM. RRE|LMFHBREZ
Wi, H4REERBE—EEE, BEONESN, AERERTREABE. XTX
—XRARMNELE, RIPEATHEE. T RESY—PriLHl R LG 4 R R n
Bl—EBER, AT YARAE - RANBATEMRER L. 2 FEHKL
BREMERER SRR EMTEREHXERS 1 F4EE0, HERRERY N

or

. » B
& ,  ATEEE
2ok L] L]

L]
5 isp 4 . S
L
N *aa *°
5 x * 'y 4 A
o2
Lr}(]m. IE] 2:3 3;)
RS

M 141 1 FAEALEREEERIESEK
REMPHRIFIER

.« OO .



M FREMBEEL 1 FEREEE (B 14.2), FH 2 EEHEATEBHEARK
BEERKBRMFHRENERES 1 E4K0 (8 14.3), HERWEBERSE
AT 1EE, BHGETERRE=ETAKEBRGESA, HEEMAHEES 4R
PR PHFELRER LR, HEREEE FERAREABEEE, SEs
ZMHFSFBUGRE AR AN A& RRE AL E R,

2371

o* ¢ e R
0l . * Y amgRk
. &
E 15F .
= - .
&
% 10F F b A &
st a Y k
i &
4 4
00 10 20 a0 440
REE

14,2 2ELAEK LERBEREBRSREEK
BRAEEEERCR

E‘KCJ"CII’]

WE/ %

143 2FAHFTREREBRESER
BRRMF R HER

14.3 #HR5i¢i8

(1) BWRIE, SoETRERN=FEEEET -ENRAET, BEENH
TEREARL, HHSIE MR B SRR, FHEEREZE TR, WA
HEARFE LS E] 10004,

« 100 .



(2) M—dgEeht, it EMZRERTEERERER &, AJLFFRAMH
. REAITE28d 5, i FER/AETARAGHS, HERMRGHANE
AR, HERAERRE T BRBICEE LR, BEHE U SBHEREN
R A G BEE AT E R

(3) AYER G RIAMBMEY DR AR ER SR, FHAEE D THERNE
1 B RHEAE A A B R A R A R BRI B

(4) BEMNEMERERALT, RETERRKLEHRIPH T HRERNT
R,
(5) ZLHRE, MEEHAEEOHLEQBEEERFRM, R ML LRE
B TR TIE R — A IR AR, X — s AT L A A AR Y 3 R R 4
R,

B XX W

BB, K26, HEGE. 1950, BRERDEENEE SEENRNTE. Mlf2, 35 (4), 21~24

RERH, F26, kEF 1099, EABRRSHEBSMBH>HINE. Ladhd X22|, 21 (1),
1~5

FE2, k. 1004, BOBRAKIEHEATREEZHEEER (1 ERRadingsgR.
AT, 16 (2): 15—18

FZ4 1986, BEBERAREERFEME EEHEREER, 4, 1~17

gz, BARE, ¥ER 1098 EARERSBEEHFWRE. bR, 34 4 22~31

Hzih, HER, BEE. 1995 EAHRE=AE B0l SXHEREFIRE ML, 31 6
489~~503

« 101 -



15 LEEsTHEEEEAWR

W5 (Populus davidiana Dode) BEHBIWF, FFAR, Wik 25m, EHRKE
FESMERIL. AL, At ST B LA . BRI S,
. =HERESM, ZBHEAPIHET . HHRERBE SRR, BREFKE
B, BREMTEESEXE - ERaf, Wi —50Ce s ILKR, mE
H, FEMAREES ., HEKEL®R, ATUENETRREANE WRAE -k,
SEGHEEN B L A U ARHEE S . F8 Bl e R EERXRREDN
FiEM, HRNERGOEHRBEERN TS, EEREZRRALREDN, EUHE
HARRER . T, WOTAENE S TN B BRI L, #—H8ER
T BT R AR AT

15.1 B B5 T
15. 1.1 RIeH#

PREUR BT AR R BRE F WAL | AW, AR
R R AER 1 1 BELEHRIS ST, BT az—-HNERARSEEEHTHETE
. REFERWET, MER 240~480m’ . BT /5, SRk
KM T HFH, FRA Se/m’® GUEFD, H—BEREMAMNMEE, BE
L0cm 7245, TE436 L#E—)Z Sem BRI, SRISTEHY - EHGE 300 5k
+25MEWR (1 1) WiRaZk, HEN 10g/m', MK, B-—XFK,
(SRR ELE B A . R MORHR B2l T A WML 40 R 0 O 1B A IR e 2 e
W, BEARE SHERE THASE T ZEEME 2~3em, RERERE. @T
OB B IR AR P S~8em, HHATRIRMRIBMES, ERGRAMIRS KERE, @R
TREFEARRER B 12~25°C, #Ii 15~30°C, #HRHERE 75X0~805% ., B MNAMAEEE
BT ERMEST PO,

15.1.2 HKBEHF*E

3 A 25 HFFGE TR, 4 A TRAGRBLEARE LA, #H 5~15m, &
JEF 500mg/ kg BV T BRI 10min, SR/5RITEEIEMAARAESTITH, 58
S F 28cm X Bdem 50 R, FFHEEE 330 R/, BEFEA K 8om X 8em 255
PR/t SEIEHE— AR, A A s E RS R, RN KT AT R

WXRE, K 10~25s, LA IR, BR. TAem, PFEmE (10min
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FEEBE—0, B, 16d AR TFRAER, BEm KR, A mk A Rt
6, FRVSRERTEIEIZRIMUKRE, FEREERE 15d, FREE, TE2mEEN. B
PEUKE . BIDCREERES. R 4 XEIEWK, 5 A 12 HX 4 7 18 BHFEMIR
WEMEFFEATHHRE 10 BRAATERBILREZE. 5 A TaAT KEZR, 10
HIRBEZERFR, 11 A 5 HBETHMEL 50 BREARHTAE R BEIE.

15.2 ZR545¥

R 15,1 RIUIBHBEATRE R MARERIESER. AR 5.1 ALUEH, K
MIFBEARRN 0000, BERMITMERER 80X, WMARHEHERTHETE
BORARLLARST , AT R E LE RAERERR—JR BN RICIR K YT
FREE, HERERSEFRNRKDER.

F 151 WWSREITIE £ RENR
FW M FHAR DHERE/E ERBE/SR EHREN -SRE/FR REHEEK /m
ik WEm  BEFE 10 5 90 9.2 12.5
it ¥ i 10 3 80 B. G 9,4

R 15 2HRKEYERRGARFRNESR., R 15,288, WHHRHER
FEEREL 780, ARGLHABRER, BREEATEN LERERIENE
., BRSDEAMEL, BHBRLGRFRERER TLEA G, XTI
SsrEtEa X,

152 XEHBHELGRFRAE

#iFp AR Bk ARTERR L T ﬁ’c#zﬁf 4
% 120 94 78

F15.3 WAF SO i EARE KR FHERE (i ; cm}

e i i 5 Hite BR &5 Ho i 3]
1 0. 82 102 8 0. 75 71 15 1.1 167
2 0.9 125 9 1.2 139 16 1.05 137
3 1. 15 156 10 1.35 164 17 1.1 124
4 1. 35 148 11 0.8 73 18 0.85 90
5 1. 12 156 12 1.4 180 19 15 172
6 1. 48 152 13 1.25 158 20 L. 56 163
7 0.7 75 14 1. 26 157 21 0.9 125
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ZE

WE M HH RnE e LT HE M ]
22 0.98 158 32 1. 28 150 42 1.3 149
23 0.53 162 33 1.8 145 13 0.8 04
24 Lo 147 34 L1 131 44 1.0 132
25 107 142 35 1.25 128 45 1.1 134
26 0.95 117 36 1.2 114 46 1.2 150
27 1.152 143 37 0.8 110 47 1. 35 148
28 1.5 145 38 1.25 140 48 1.2 129
29 L0 115 39 1.4 110 49 1.25 130
30 1.02 100 40 0. 85 82 50 1.8 156
31 0.8 96 &l 1.05 140

F L 3ALGBERE SFEAKBAASER. 2480, BEFHERE MNE
THIEE N 132cm. FHHEZH 1.13cm, HEBLHNEEBES T8 A
CEXIE 5 22cm, #5112 0. 73cm) .

15.3 e SN

(D RARZEETHFHNEAT BRI ETEEDITH, FEERE
REIRE| 8020LL b, ATAZEAETS B A, SoAREM, FEH#—LUHAMN
RO EEREHT 12 FEHAHSTAR, HHELERRME, REETHE
i, DREERERL, SIS, REREr U HRBERMITIL,
FEE—8HAW, RSV BERFRBLEERNREE. FREFATHE
THi.

(D) ILEEEFAEEBRERFTEY #, HEREMBRAEE, JHi,
BRI HRETHEERBB RN L ES TE YN B, MBEREN. T
TFIZET, REFABRTE,

B % W

Thigh. 1987, ELHEAEEEFEREEMEENRR, HEHLAEER, o (3. 240254
AN, 1988 M. IARE. BELRENER

RHe. 1996 FHACFEAE A OER SRR JL: SRR IR

FZPh. 1986, TABHEMHREEAFEMWH, LFEHLXPER, 4. 117
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16 KEEWAEREEMARER
16. 1 FEHAE WA EMRE =4

A EEEEREGFRRBEEMAKD EHTERAKRASEY ., FER
AEA, KEZEFHREE-RHEERS, MASHRABERHLBYE.

AERRPEREFNHAFASAEERBE RS (R AMEESEREE
REL). HERERAEAOBEE LRAFBEF T IEERWNEFESE (E,
Bk, &) UREREFHREERE (shoot) E A EM (adventitious
root) , HEPMAEMREALAR =L FRGy TR, BEFERERE N GER P
S AU R B — e R RRA SR,

PifpAEREAETAEES . SRERENGMmNR. HETIEERH AR,
HMFEOERETAEEN, 20 THINEMEnEM bR, BREAR
HE. REEA>NEERRENEEREEFMLR, B4 RELESHYA
AR AN ERORER, BERFEEZ TN E RBRER TN
FRA, —EEER, B ENEAHTILRMEEEAER, R, R, ET
. WERAEERRE, xR EAEROEREMNIMRAE 5 WK
i, BTEAEWER, BERFERERREAR S RFEEBEREE, RERNE
A DTN EPRIREFH (Reodrguez et al. 1993, XA HFE THEBE
BARR, WIEEAFLERMTR, —8kUE, KERE g, FAEER
ME, MU A (BREHE  1986), BAMERRALEAR, AEHRe
R R WAR, #40 Fabbri 45 (1983) XA REME (paradox) B4R
BHTTHIEMR, RARBRETTEESSAER, HEHSEMNE: W
ERREPERARHEAFTRE TN, BARAXAESIREFEREI N K
B, HfE—F M EZRIEE: ARFREPHEFA R A4 RS E R ERL T
B, BARBHAAN, SAHER, BEA2RAFTFEHEMNEBHUEL, Loewe
(1596> ERAFE MWL FELSEMREEFRNEARF: IBA; + Paclobutrazol mg/
Lo o BRE, BAE GA, WIEFREARER 13X, ZEHVLERABEE,
KB HSBEILETZSHENAERB R ZLNEER,; FALEE (41
GA:) BFEMNEBREER 100, WAGHHAMNER, REENHSALGHE,
iX 5 Berros fIEE—B (BHEAERER TRA KRNI EEAR, BEks
EMM S RSHBERFRETH); RE BA 4384, AEAGEHBMMLTE
WEER, BEH LR,
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AERBERRE—RFIR A LESMETFEHE T EHOER. FERH
ERZHEEEER, EAEREENESFTERMEEBKEMN (McGrana-
ham 1985), Bgtbz 4, SMEEMEERE I, RESHEDS) KHAR
MELHEEF, U —ERAEZUEWERERLMNRYE (Dnah Hansman  1986),

16,2  SMEAR A FHARZS XTA B AR & AR 22

SMEEAAEBIREN AEREL EZXEEN, M—-E2AEHYmS, RE
AN NRE L EEHSNS T4 RE AR, RAERMSFENEER
ETHEARES. FFUMRETRGEANMEERTELS, FRATFRFNSLE
REXNEE. FERBRBUED, MAEASTRASAEBREXTREL
(rejuvenation) ARG, FBANEREREHNES. 41{EL0HA FERE R
RESHT. F—RFREIMIRNGARR R, SRS RAENEER
(Hackett 1976), TS PHERFET 12 EXAHEHM LR BRG]
EIMEHERAOER, XEHRRB. SIRBREE L REBRY. A (Pardos
1981, Pierk et al. 19973, ##F, FAETF. Wk, WEAHEREERRKA,
AR T E YR I BERY B A B —MBIF 4N 1E#E 4 (Dinsh Hansman
1986), &R IEMEMS (Franclet 1979) FfIBFE =4 (Black 1972, WS
PR ER (Quercus), MEMBRALAMWMELE R, HESENRAFLFEELE
HEERY R B T B A EME R, R HKEEBNAERZE (Jinks  1995;
Bonga 1992). AAMHEIIRE M E LA o B IEFGLHBEEER TR LS
fafk, MR 1~2 45N, ARMTENHRERESFTH R,
B AN Ay el it T shib b 38, FRIGHMEBA . FiF—BARFAEREE
Frdge ik, BREABENSTHXE. |

16.3 HREBRYFEMAESEEZENEEER

SEEEYHEAETRERDEERBER (R¥EMKR 1995 BHEX
1993), BAERETHRELEFERNELEZEERKFTRALRE (g4 K EH
NAA %), XBAERKEWHADCEL BN IAA fi JAAsp (IAA-aspartate)
HEBTRER, CEERAY IAA HLE, FIBHET A @R EE A K BEP
|, Bp—AHAT O FRBENEHE (Blakesley et al.  1994), TREHIH IAA &
EAFRBES = EFHAER GEEE 1987). mEHkE IBA A RR
IAAsp 5 TAA FEBCEMEL, RREH—TBatmmEE; HE IAAsp (12h)
5T IAA (36h) iKF|EHE (Heloir et al.  1996), AR IAA RBARME—1
&8, rIfER [AAsp BitAE#H, TAAFIFHRES; BRAAETHERREA
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+DKW E Sl # B} IAASp 5 IAA S BEFEEHFHEMBEENKFE (Heloir et al
1996; Gatineau et al. 1997}, ARERRAEEERNMEAMEERKES IAAsp
Al IAA, EAEREEFTES (3 shT AR AT AR L TE a3
D), BAM A KEEEMEENRRED, FUETREREESRE
F, A RERELTSFEBAGSFRSEREER EFERESRH AR,
WERRIFE, AREYHEETERANRERAKE, #MEAYHEDESE
b, NG A KRR EE, TAA REMNKE— R g, ZETE,
2351 —ENF FHR K E AR ; Fat TAA 4370 T 38 0 % v s th BIEE, X AT RE
RGP ERNREN., BAMELENRERARRE K FAAEBRITERER
FZRFERBIES, icaM GRIGEIGEZ BEROKER) Rl IeaM (REARERBAMNE
M REEERAEREFRSNER, WREH icaM i TaaM ZE T M1
FHAERESELFEFFEFEEL, WASTUERE: SREHNTEREZINE
RS AR, RAREKETRMANEROESRERPTEEEEEH,
HTHRNHE, BEANVSBERATHRMERS R I THE.: 5. RR
HENW., BRHEFHRLYE EMNSARITSRMNE, 8N EEFHAR
A AL IE R AR B E (F¥EHR 1995), L RRER. REEMNRRS
ERRERMERE, ASPRARERBNGRE, BEHE—cEEENRIRE
i, MRERABEAEKNTUEREINEERKETEHR, PAERKEAT
ERAELTERAERKFZIRET (Gaspar et al.  1997), ARIEEHF S
FipHMAERUNAESRTR, RORET 3~4d, BHNFE 3I~4 . &
Ao e RS, MEERARME, BRI RA KRR BA
NAA, {EHKETE 0. 01~1mg/L; T HRX T RREMRMIBIELE 3~5me/L
ZIE, AR EREEZ FUEEERTHESHREASFREERKESRELHY
ERRGEBMEA L. BEASESHBEEAHT U FESAR. HEHSHE
My, RESTERZLHE, IARBLER, BRARBSENRELES THMAR
BEEmASE R EFRERIMEBTAT2FEE. 75, EELZERPEEEE
FCG Y C RS, N, FRABERT, EEEZHEEBRE,
TEPRANSHFETHBERE, —UEERAEIRTHTRECBEELR, #
BAEKEAEAYERZAESSR. AEPREAENEE-SEPARSE
BN, EF AR RN >-BH#F (S-azacytidine) S5 K 2 1K 2R
BEAMELERE (REE SRR LS DNA BRI, E TREAEEN
5-H, MARERRILHE . '
—sePisr R, AERRAABEANNBRETHAREKE SR, SWRAER
M EA T, ABA @S GA BHERTEHER, 1AA 1 ABA S BZ%
FEEREN, TEERA, B IAA/ABA B4R/, E—EHENKER

AFRERBEE, IEHIESEAFTFRERMRE; L5, IAA/ABA HHR
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REREAEFRERNIEEE CRHEFE 1999,

16. 4 ZEMBZRALE YA ER KL BT

Tk E M LM TR, EREKEREAEM AR A —RiEslEE
(Gaspar et al. 1997), B HHEYBHERTEEFRENRH (Tiburcio et al.
1990; HEE 1992), FEWMRERVIIMNEEFRE CLEREE MTAERH
E4, EAERERLBEND, MREKZERDIZINEENFE2EOHE,
B (PUT) FEEMITEGHTARESEERMAL, £ ST AR
AR EHERERGELE, 5 IBAGSERHRMEMEER, HERTERAE
W, Fik, —SsoRAa a2 ok Sh ol 2 e ok SRk A AR HE X ) (Rugini
1988), RRIZEABERAANH, EdXMEHERERIBFRT—RIEHEE
b, BALRERE~Th G, BRE - TR %, REMNAS
TAA U305 IR TRIAGE , REGIRAE T M, (RN R RS BIG W BTN
IR A AR AR B R A X — Bt g, YEARIE AT N A 2 R -6 B 1) 75
DFMA Fii DFMO il o1, Rt IRE R By CHA (Al PUT 8248
AR {EBbAR, EEM (AG) ATHHIBEEEN vE4£TE (GABA),
TR SR A KT R A B R R {2 A AE A8 (Hausman et al. 1694), {H
AETET R, AMERAERITERFRE B SRR, SRS BImF R R
R#EEE., AR, REEEEmrsMaERIEPEEHEEREE, B
w&E PUT (hydroxycinnamoyl-putrescine) S EHBEINE L, H A &AM
SifEERsaE X% (OKBE 1992, BEmERIHTER. QR
S E H, 0, HoO: 78 5 TAA A RSB/ BRTE, MMk
ERBRARKRERKE:; @F 4 HO, AENFZFE P RER (Gaspar et
al.  1997); @A AINEEEF IAA RRIEHARSHEL, ERERNERRE
HAEESE; OEBEHEBETRRTHAN&E, E—-BHAZRERERE
KA GERLENSE, H _ EBFNEREBEERBRILRESESEHY
F, XEM EERNEE; WERAFTERANEEZRMESEEERE, I
BHEWASEHSREE, MNEERTRESERIM TAROEHAT, XA
LB R0 Y - A5 M S R Wi A AR AR R K. Ahpe £ W & LI i 790 L T £
HEREER, HARMMESESZENERIEEAHR, FEL S REATE
#HP (Rogini et al. 1993).
Wb, BEALA PR B AR A e MRIER, REENMSEREM
TAERMER, SMUBEILAYR TAA FALRHMEIN, Eaxt IAA SALEN
MBATREEKZNGE, MREBRLSUEERE, TAA FALBE R E# R

H OGEZHE 1095), Hess (1969) IFSL4RE By AISRE =Ernd [AA R 4R
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EHRER, KFEFHARSMVN -_EENTEAZNH IAA HAeMBEEHNENRE
k, EAERE, HE=BMABEMEERAERAERSED, 80mg/L HE=
Br5 1g/L IBA {EF] R & T8 60 4 mER=K,

NIRRT A R 7R — S RN — TR E, XK X
(Eucalyptus grandis) FIHEH (Vieitez et al.  1980) HHEL. W4 —
HATHEYBRABRERLFN, MESE, R, FR. AT (Rugni et
al.  1993), JEH WAL BT LMK POD BYIEME, BN KRR A F
(Druart et al.  1982), FIAFEAEAT{ES ZHERH, MERNIRES. BLER
RFEZHRBPEHEREAEER (Arnold et al.  1684), I— Y HF AT ERE
Ahe, AT AL IE AR I E S — BT AT

16.5 HRKFREHEBAREEY

— ¥R ED AT KR RN BB THEREHMRE, Rugini (1991
HHH rolA. roib Frolc 1 T-DNA B B¥{LBRES, M @MES THENNE
WEK, FHEH T-DNA & rold ERBHES T EE/EA. HAMEABERBA
R R HE role BAN THEERBARNEEAE0, BalCHBERRK
EE, ERlREHAmaRiE, . SER. BRINE. BE. R, Bk,
Wi, SRR, ERATEAICTRATHM R . 2B (8K #HEES
AR, FRERRTE RUARE S RKESREAGEEMEREYERE—
EMIER, HBUR.

16. 6 R HEAEARTE I AIPTS

SRS R, KR, WERTTILEEM R ERAER, R, LUERRHEER
BB, A 31%, BEGA 32 K/ EAKRER 30~75mg/L, it # o &R
FEITEENAERELE TR, MELBEEKES IBABAHAN, WRHHY
RS AR FI A, K'Y IBA B EZN B R, EHWEL 6% (R
1994), {8 Rugini (1993) RiH, M HEL BRI EMREER WERE, Eh:
OBRAKSE LN SBEE, MEPUTHENTARERNESE, JBEK
WA ERS TARERENR. OARMBEASHMERAERZEIERRE, #
PBIEAF TR, TS - RARREAFEAEREARKENFRLTAIRSAER,
(B By I A e E . REMTERAMARIDRIER, MEBEERTH
FHR (Jay-allemand et al. 1993, 1995), BAICEYFF BN = & & TR
AN S R, T [BA BCSMERRY, SRBS BRI 285 2424, —um
P R BRAT S T X R E IR AT A (R #EAE AR, T BB ER LA T 3 AR AR 3K

« 109 «



REE, YXFATILBM IBA S A, MAXKEHBHOER, FEER
B IBA T B ZMMEmBN, HF, BEZHEM IBA BEHASMERRER
810c, HBL 4.8 %k, XRUVBAHEANER LR, T ET BRI
., FetEEmERAR (RHE 1994, @EEI 0.8~ lom HITHFA T L
RABEHEBRR, WHARENLSHEFHMER. FERSEBE D FEETE
ZEMAERRY BHAERRETEETREZEER 0.8~ 1em WHEHAD . [
B, FRFTLELREERRGANFEAESRAORE., ORBERFEREBH
YER, Caboni % (1996) WA B EBKRITE (Agrobacterium rhizogenes)
(wild-type, strain 1855) MMM CEERHATERAREIN. TERTHE
BE DR 6Y, RNEFHAASEWMIALRMEEN; Hn IBA WAERRKN
62. 9%, EERGER, BRNHEEHHSZNTRARTHEN: NAAFEH
BT AREETER; EFANRETEERY, RIEHX IBA, NAAREAR
ERBIR A

B & X R

WR, NER, 1996 TRAEHEBEASR M, HRBiAR LR

Bifh. 1994 HREWH. BERSONZEARASUERLROPN. BRI REER, ().
490494

PRIESE. 1986, REMWALSEFEHNA. L7 BEHLFHER

AW HO, W% DE. 1985, EMEMBEEAER, B, REE, FAORFE QL. PEFLEH
Ak, 167--169

BE Y, FHE, 1093 EPUARFIRERANEELCER. EYHEHR. 10 (2): 1~46

BN, FEWH 1995 BERPEAEEEFOESERELRE. JtT. BeEdlEi

MR, REY, FERS. 1997 EEANASERAREXAETR. BZ5ER. 24 (3): 303~304

T, W 1986, BM (Juglansregin L) SYEPRRAN, AR REIEER, 12 (D, 113~117

FEEmh. 1007, R SREERFR. B2, 24 (D, o~102

¥x, BFEE. 1908, BT ERMEBSEREET EHANIL HLREHRE, 11 (4): 350~354

FAE, HEX, HRES 1997 SWHRAEASERRERRME. BEFM. 24 (1) 75~78

W, WAN 1998, WMEEWEESCR. LR PR R
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Biik: 4 MMM ETRERES
LEEREMENRETHEARAER

RLFER M EAERE, K. RERA, R, HlEs, 5
£, HEHE, HEEHRA, B HEARRWRNARN. ERE, EHNE
MEKMRAEERETE, BRERMER, #ERBEEITERENRE,
R—HE, SR SRR — TR, & TG R AR R
R, MEEWRETEE AR EEANER, HEER-EAR, BAE
ERIERALNE 600 EE .

ARG R R, RS R AR, REREREE, Ik
REHEBRT W ERE, ERLXERARERETRIT,

1 EHARMIER

1.1 BaK

1L.1.1 sAkeyfb kiR

bk ZE NIRRT AR, B E AR A sE A .

HARECR, BA&RA, #l 5~10ecm, EH&REH 1~1.5cm, B®E L = 40) ~
(1:50), TIRNHEE, THREFN—FEEMTEE.

1.1.2 RS E. BifEh

(1) &, ATENREAMAEKREN LI EE. EfERE
FHEE 18em UL |, TEH, TAlfs, FURSEE . AEWILTIESHEE.

(2) 2%, BHESA T Mo FARIEBREE, UAE OCCULAHRIEDE
W, BEFEEERTERAKK, REREE,

(3) B, RABEHEEME, HE 80~100cm, T 100~1530cm, HEARHEY
AL MPITE, BRAENHAES 70°~80°AH, HEEN, B ERyHEL
R GREybERE. FEREA, S8, E+BEEUERERH AN, B
MEBRFRE SR EE, LRSS R EEEk, FERSMr g
R,

1.2 ¥

1.2.1 H#eiaEbh Ry

(1) RFER, BEASMHLRERRE. 4. W. 25N, 2ERBETEE
XS MR MRS R, AEFRBREN, F. BICSAATH
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A

(2) JERAHARER, RENSHRLFSMHEIE, £5. HFEE. LKA
F, REACEREG, BARE, FEMEH, UHEEYES, PHER 1~1. 2em,
RERE 4% 0. 8em DL ByEDHE A &

1.2.2  RARGGE A Ao F 5k

TPk AT 11~12 AR, 7 &80 X4 el DR EEHE, KT,
HERE T FSEEREER ., k. RS, EERMEERRR
By, BRI, EWHEMK 50~70cm BUREER, RETHE. 1, #TWy
HEH, RETES.

1.2.3 #ARehiddy, A5

(1) B%. Bk EEmLMRABMERTHEE, 258, HF
it 8100 MRy —&, BiFns, HURENRE. Hah. &F, HEL
FHABAERERE SRS AR,

(2) Heg, FEMBENEETERTHE, KEHFEMEEE, SHEEW
SLatek, BRI AT AR S, SRR BB SIS, BB ERRF 0~
95°C, RENNBIEERIERIE.

(3> i, HAERRAKEMAE. EERE 3~5C, HRERENR CCH
7°C. MEES R, 100 M EMI—0. AREENERENRER. K
AFEB SR, RS ARE, REHTERAE, HARERREET
. FESERAR, BEERWEZEETERNALE, TLRAGEII K
R, BRBEREGE 7°C, wotidiEl S EEEiEEg,

2 EREENUHENE

EMERNBENTEIRES . #BEE (BEE). #lEZE. BRE (W) M
fERE W4y . FERITATEER, BEEEKEMh, FHTFREegs. 7R T
EHRBFELFE, 4T HoBE—E, BR—1T840/DK,

2.1 HRiEEE

BRIEZE RBERENSHF, WRELT &G

(1) iy, HMEHI/ M EEL S P ZE, —MBREERHETE 1om’
Eh.

(2) &, B ELABEERHRER—¥K. BYPFL. BEHEE. 8T
ABHE, MERT RSN, BRERENGORARY . BEERBLMA
BB EE, ks, BS, BEERA. EERBFERE 15~18C,

2.2 fEprE:
R E RAAR . ARG GIEENSR.
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2.2,1 HEEAGHME LR

BB DBEREEEE M E. —BigE 1 - MNREER, JEER
BAMERRK o’ £4H, BEEMABER I~4m’, BERAKFE, ARHE
1.5~2.0m, KEREHERE /DTS, BERRHAVIK. BmEW, BEiEE 60~
7T0cm, HEE 12cm, BIRAHMERE, PBAES, NEASHENBEZEES
50cm L bRk E .

2.2.2 WA 4R

BRKE M Som HERNKR A, PEREL/FEME Sem BERNUYTF, ¥
RIS AL, AN IRFEE R 5~Tom, JENEMLRE, PAEHRK,
Pk EME . AR, fTTEE. AL Lt EE—EEEEER, 2 5#EE
BH. FREALHELE. BREKESHERERN. HLEABH5EESE
AHE, LA AR EY, BRENEERZERARMBEREIR, LHH
HHHEL .

2.2.3 EENEESHH

(1) ERAHRFNHEE. BRER—BRAHEER. ERLAEE. T8,
FEEMERR . AEIMESE, SHAERES— SR,

EFEAFNET AEHBEMIMBALE, HEB 100 PEAERE 1000 fFKkRE
B RS ERMEE TR, IS EAEK, R ERR 55 ~600 (F
B, FRFgD . EREEZSEEEEN#T K. BE BT #HT. #
B PRk A BRI 400m.

(2) B, HEMEBEN, EEEK I EEHEREME S, Bt S0m,
AMERE TEEEE L, RETHBREAT., RFEF28TCEL, BEER 80X
PAE,

BEEESRETE, HEEET 20~25C, RBEESHBR. X8, #H
REZEREF K,

B ERERE, W LIS, e n ERKUFERREAERE
FEkE, RERFERERNBM,

2.3 BAE (#)

BREREM, HFas. HAMREHNBEERNRE.

2.3.1 #BEE UB HEEHRBENE

Bk BERRE ML, EbmpE. AWK 7~8m, KLIARAREE D
Mg, —MmEAE 50~60m, LM ISR ZRAFERET 0, BR
60~70cm, JLEHBEAMET 2. 6m. BBRE (M) HEERES~EF K/
E, 8 1m’ B EREHEARE 410~60 #, AMAEFERB RS, FRME
BREEL~25C, BRA#ET 30T, BEMET 8C. HERERHABESE X

5%, WA k. HIAMRR . BEHR. EFRRRES . WESSUELH.
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2.3.2 MK HHE

MR ERIIRE A 35em 4, £KA)EE 40cm, LW H EHLTH 10~
15em 3¢, LIFREMIEARE T #,

2.3.3 MR

HIN TR B RAATE, AR R T REs, ERAIASE.
2.4 &=

HTERMEREEEEAER. MREEGHSE, T HBE, By
NERERAA S, R TREMT, FAERE 3~5C, REEE 0T
F17°C,

3 B#E

3.1 FSkFnEETERIAEER

3.1 1 RAEE AT A

EAEERE = RS AR L RR, SRMHEAREEERER, FHT2~3d,. %
SHEEMBREHTHARATE. ARERKFEREN 20~25C, BEAMHE
PEFRERE R 27°C, (FH e iR AR A% iR TR 1R S 10 A RE S allig gt &

3.1.2 EER{EER

IR 12~ 15 B BEENI ARG, BBRAESHNEA, BERREEEAR
R AERE R b, SRS A ES T R L IR 0T B 27 % P B A shat Bl AT FF 4%
B, —BHEHEME12~15d,

3.1.3 AaARiEnE

BisigE Ay, BHEERAX, RENEEMEFENERREW 14, X
B, @K, bk, BKGEERET 1~2d, 183 mig ki T e .
3.2 R

EERERAELE, —H5 A

3.2.1 EAGEH

AT R PR AR BT PR E . BIRELE ., TRAGAFWE, AR5
ARSI, ERMAE 150om N, FEBLRMAR, RARTERZEDE 10~
15em Y63 i HALBYBRG A .

3.2.2 HARMAHAXHRAMNELR

BB SRR E . FRMHNOERE, RN SRRLE, ARHE
—HH#TREAT.

3.2.3 HiFE

RAEEE., BEARMERMEIIEEY 4~5cm, BEMEHE 1/3 4HH
TAF—EE, FOHEE 1.5~2cm, HIFRELHES, FUOE. BELE
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X3F. HEAERE—TUHE, EFLE 1~1 Son ALBIKE.

3.2.4 Huef

HELUEES SE, SR —BBERAREN G DAY, SaE
B, BREBRE, AEHTERRSR EY RIS,

1 EREIAERE

4.1 FRUEEREENAZE

B 100 AR, —REREERAICIFRTFARESTHRER.

WEEEREK M, 22, SHRIEN, FTRB|THERMLE Som, EH
TSR E 5~ 10em, BEZELAHELERE, BREAAEMHLIEE, —8BE
im® #EAE 200~ 250 g,
4.2 HEEREHEE

4.2.1 AHEE

HR EESRIEE A ARESE - XAE, 2% KR Eg
B, SEOMEBERE 27~28C, iAARFAZES 30°CH R ElE,
UG — MR B g SRR TR EERFRE. YEFRERBELHE,
15em #hiR M 28 CEREIRERMER, BEXERZAZRREXR, BERK
F 26 CEBR MM, DMRIFEATHEEE.

1.2.2 EARWBRE

BENERBEETL 65X, FEHANBERBERFERKEE; BREE
BT SOMRTEEE B, BRmE. SXEE, TEREEFRGHER, 3+
BEEMBERMARLNIES, SHEEE—RTERE 2 8% 3K,

4.2,3 HBEE AL

R A EE 5T 58 A F R (ol R B Fnig BEnt IR A9 A (L T4k, — T 8~
15d, HEBERY O LA—BEaFHHARC 2 SHEHEN 28, BT
IWARBERARE . W AR NREEL KSR SRR FRe, HiEk
AKVERAR, RESISERIRIT G s A K — BRI 0, B Bh AR ket
T, 20k LU SR 0 2R A0 TR 2 i B A B AR

HRBHBESRAEE, ENERKEENE, ERERSHHERETER,
BRRERRAT EE B 20d o4, XHAMIA 2 8% 3 #it, HRBIBRATHER A KR
tH, BJEERELR— NEMAEE S ERER, FAnEER A Aok Bt aE.

5 REEE AR

5.1 BREBEARIRERE
5.1.1 444k

HISRBEGERAT BTN, HERE. RO LRSRSTHEE, &
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R KB, BIEFE 90~05°C, MMEEEERE, WikESs.

5.1.2 ##EF &

B ER U 10cm BRI THBY, SRS RE A EEER, B
HWR, REZFBEDVESL, BERVULHBYBESE., HEETFER
3~5C,

5.2 EREH

5.2.1 BEE (M) BE

FARRLCERERREER. A TREHE, HRBEERE 10 FIELETM
W GEWRCS) . MR EARER T AGEEARE, B 20om FHHE R
B 20~25°C,

5.2.2 BHETHE

FNBEREITFEER (8~10) emX (20~25) cm, & 1m® &30 R
B 40~60 B,

5.2.3 #HHF

L ESTERESN, W 18~20em, ¥ 8~10cm, BB EHERE
W, RAEHREHFEOBEME. HEHEE, BXElk KBEEELSH
i1
PR ESR . —RBITH, REBESS; —EREFEELEORE D BE N E,
ZRERE 2m B~ 30em fEMbIE, DIEMERE ., HEBRiFSEHEA,

5.2.4 HEEH

(1) $&J5 10d LA X KEK .

(2) BEFMRHEEREHRBIAET 18~20C, REBEAETF 8T,

(3) FHEHAXMASHKBEAKET 80X,

(4) B 15~20d BE—K 40 % FELHE AT IR 1000 KB EE 10 % £ E R 600
fEH, RIS AT mEE. REHEREEERS. NE, BEMERE. HA
/YRS, L ARE S AWMZELEHREGE —RLEE, REEW, #ATF/FIER
AR B
5.3 EHBR

RAFa&id R EkmER, E48R, 4 A L8t AL, 9%
S HMESE R = .

5.3.1 #EiE

FERRATRE 30emX 70em AR, HEEUEORBLME NE, B LEREE,
BRI, KBEHEE R ZE, EMTREHEE lom, HEEXE LMK~
W, BEREEEEFSL. 2 L EREBHEFEKE 30cm, HEXARLEA®E

PIF.
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5.3.2 BHE M

ESH® 1. 2~1. Sm, ¥ 3~5m, AAKRH. RF. FERMRER, W
BB, BEEE, X5, BBLAR, EF3AKELAL, A,
LHRIFRAIER . BB 10~20d Fudll, EARHEEE. T 30amX50em, JFWE
RSN SEHEENE. RFREK, 10d AEXBAK 3~5K. 15d High—
w. WEEHAKERR, 2FFLKER, —REER.

ARAL: HEFEFE, BEFREB.

5.3.3 £EHRHE

B 30em X 50em B, HELIHZOFHE M, B, Pk, b
SE—SHEER, AL, BEETH 1~2om A, SIETEHE, @IS
+. 7~10d BEHFEHZLUSITH L O, BEENARAE S, Kbk
BBt MAEEERLE.

R RAR AR

Bt EERERA _ZAFpAE, BRBTES 08X, MHFE
A8 20 HAENETEAA PR F RS ®E, T RE RN RERE,
HARBER, BEFEEBUTSMHER; 20 e 80 FRERAR THTEK,
KFHREFREE SV L, BETEMBMAE. HHEEJUERETILSF
MBS, RERARATHESRENTE, FREEREE OML.
RTARSFARBEINE B RBBBFSEERBIR, TR, rRED R &S
FERBHIR, MTREERAOR 2L, MR LER. NI, FHE
S

1 BEERRES

1.1 ik

() EEETAREMAMNEARAME R S~30F, 2RWREagEHFELR
=%

(2) BEARAERB ARG, ARTREEHE,

(3) MHEEEBENZNMTTRE, W SREERMIERERILRS, L
FEEE B AR AN,

(4 WARZEREKRE /L, BAHEMETHEL.
1.2 3

1.2.1 B&KF

RRHASERENEECE, RAAEEENOB A% ENFEAM,
A B AR
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FFLAUR 3 B FZ M WL B R, BRREIE. RESNEATIE
. BEEKER. BEREFE., Bo/h, EREEHIREENRTE.
. CREFRK SR, HArE T REEPIRHNERSEN 1. 2~1. 5em,

1.2.2 RAHNH
A TR EIRAR B R BT A i, A T B o R K p R, —
MR RK I 0T AT FIE S FEM SR AT, (HLUBEMRS &I, X R 0EER

HAFEE, MHABMFLE; MEERMEHO TEEESHAE, KERER
HEKERMEIERER P UG ES, EERERE SN, KA E
RgHE1I0ATEZINALA: BER2CATHEI A LA,

1.2.3 BROBRERLE

BRI FAR B S B A IR AR TR
1.3 HMesH

1.3.1 #iET i

B3 A—EEE, FULENBEETIRE.: BED GREIID WiE. ik
5138, KRBT, BREK LS. REE I Loom MAYATER LR 1.

1.3.2  @dlatst

R R, RRES, HABTREMALNDHRIES 3, K
25cm, SrBIFE 10cm, 15em, 18cm, BIWFFRILLL, 4.5~6. Ocm WERG L%
B, BUARSS. BRMA. BRI, JHFEWR 8 TR,

1.3.3 FiudpH

WHRBAEER LA, BRRESHE 1K, BKE/NKA L aem 1 4, 4
Ba ik,

2 EEERSEER

2.1 ‘R

2.1.1  HHiey LAESR

BT HEHMURFAFERER, BHMEFHRBIEA M. L, —RA%
BRI R T BR SR E R AT

(1> AZFRIg BB,

(2) DAMEZEHM SRR 8 X o0 i 7 h sk, (Eask R R Sl

(3) HELTETF IR R BB 2 /.

2.1.2 RARFEZEBMASHAE

AR SRR T E, 5 HPEREEE 10°C LA AT 4.
AL a5, a4 Hpf R 4 A 4, dLEskk. BEMN4 A LA
4 A4 EINEETRASE 48 LA L TE R S Ada,
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2.2 BEAEESE

2.2.1 HhEFE

KGR EEE, WEFEWHR, R5%R, BERE. St ELES
M, BRI

2.2.2 HWoHas L

(1) \BEMUNEE. SERVEREMAARE . BHREIN, ETHE
BB R EEAANTREFLSENE. —MALEEAETE 1.0~ 5m 4bi#
17, BREEBIFIEHE 2.5m DN, B EEE L ME GRS RS8R
BRI *E

(2) SFRLEWE. R LEREMANETREEMEENE. £ TT
B 1O0~15mAMERBEN 5~12cm BY, FIEET LT 8LgE, P TERE
13cm bL EWY, HENFAARBIEN K, S&HRERE, RE#frgE, misEs
#8 20~40em AR EZBA Sem B, AIEFR LETELEE, HFREREHR
[F77 i FARRER R AR R E#Iba) 26 1~ ERHTHE.

2.2.3 BAAERHED

(D Wink, BAMEE, EETHERWTELENEBAEARSBE (8
PRUNEL) . T EH AN . WREE B L sk /i, Winh Mt fr s
EfafAl, BEEEEEAERAELE, —B7E 40cm L E,

(2) “HOK” b3, dFEMEER, S0 ERERAR, SEEOR
M AEEHE, BiiE. BHik, SERNREAEHRT “Hok” 43, FEOR
HEGAR. AL, “Bok” GEREHRERENCEEEZ —, FoMld. “5
K? —RCRTEWTRS S HRERSTT, WREFEZMM K RAZER, Wl s
— W S S ARFAT CHOKR” AbH,

“BOK” MFERERARNET LEEHE 20cm 44, 48 3 58 4 RBHTET.
HAEEF, BREIECRNED, BAAKEEN, HEENTTERMY 1/4~1/3,
RITREET IR, AT, Q1 5d /FRABBEOEHR, Fdfr—W “Hok”
AhEE,

(3) HITIRED, BEBENARNEARTEMANNE, -0 2~4], 3
WSS MEARKAN, FEHEOIAMEAZE MR 6~8cm, FHHE
BEERE L 0~1 bmm, SAEEHIEMARELN L, BH—% 3~4mm i) A
FHHAE, FEAFEME TR FRZEND—TTEERRE, fdok
0.5~1. 0cm, BEHFMGIEE.

2.2.4  ARN 2R H 4K

() HEREEBARFTEATL, HOEF BB #EA 12~15m &
WEE, BB LERE 2R IANE, HEEH—-FHTHEH 6~8m £
FH LABI T R EB A .
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(2) HEMERELE#HT, M3k ENERREE—T.

(3) HItDEEMATIER, FONMENETH 1 FAETE. B 6~8cm
KHSERDE, MEBREY 2~3mm. HFRFUETENEE.

2.2.5 AR

(1> WHlIEFHEREHNARESHIBEAMARTONERZ S, FEEAEEIELYT
I LR AR ORI AR .

(2) MABEHNOEFEEE, BEREBIENAEELY 3~4mm, & “5E
2
2.2.6 AP
(1> WEEHE, TARBMENEREF, /AN 4.5~6.0cm F, HH
ik SRS R ¢ e s

(2) F 1 3¢ 2 3K W RE A U I R B BT 58 77 T BK IR IE RO R 4%, =5 S T
BO, LS LEAREEA, EWASHARER.

(3) Ai—Z 8 AR EE DN A RSREER, LR RER 4~
Sem, TFHTERMA LSEE., REELANEAREA + GFEARED, Bt
DAETRARSAENES, UHSREER, BERE—EEEE, B2 18
PEHETE 2em [BEW],

(4) FELCHE RANEE— MR A/ N R o5 RS sl (R84S, T DAERAR B 5%
B, MBS, SEENEBEE RN, TEEHE FEY 28 3E, FHEY
BEEAFEEINE, FEAAHERE.

3 HHERMER

BESHWEHERESEANEEARE Y, HERWEBEANERNRST
R, PEWEFEFNIZNESAOERER, U287,
3.1 BAARE (F) BARE

A SERAN T LR T ARSI R, W EETERA
A,
B 20d MEAEFRIRS AR (GF) ERMBE, —8E 3~5 K.
R 20~25d J5, FLEFAERFI T M, HIFEMaNE, AIEBERT
fRiEhy, FAUEAETEN R 2AMMEE. EERiNE.
3.2 HR

FrEsA, s MEFmEE RO, Bt FERERLE, &
B LA BT —SNMLERIT I Lo, EHENESR, DMEHERERERK. XM
TAEHTHET, MEEREMEREKERBL, BREE, EHEAEFS
LT BRER,. SFEREmEEL. T, BN, BERT, EXERT,

MAM B ER AR PR ERNES 22—, FOAEXE.
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3.2.1 A& EM

FHABORARE, REEBER 20~25d A£F, FHRAAEERERE
A, HHESHTRAS R RES AR5 .

3.2.2 AR EFE

(1) BEFFOBN. FEWEMFH L F REFSOERMHE FSR#the
PR AR R B B KL, N Ty, ATFERE R ARG B 2~3em fbig
BUELSH — /0Ly BEECE L, TSN IE EFF—1AL,

(2) MR, SERHK 10cm B Lk, £8TF L0, W% H/NLIH
RERR, SESERKD 30cm LIRS, HBEr IR, EENReEEE, BR
A HRE . |
3.3 HEH

FREA TR EERERE N R T N M BRI (K)
%, FTH#ERS. XN TE BRI IEEES MRS AE OSSR HE
T 2,

HE RN FERER

(1) ZRBEHRHAER 2~3em, ¥ L 5m PITESAKRIT.

(2) BFSZERAYETRA R KA 30cm EA B IFHRHT.

(3) SBSCBRRBCREM B 1 sl 1 4>, dndesil, RiEdL, wE
EARNI TSR AEIR . SRy, T 1-PEk88 1 SR,

(4) STRBEEFHBAFGANETR TR L, 2PEEL. THHER. &
TERZLHRANENEA,

(5) BIEEHMNER, EXRNARBVEATHNEBENAT, REEM
“g7 ER AL E, PEMELREE T, SERERNELB-TMNE,
B ERENSE-RBXE L, EAETEBEMNIEBHRE.

3.4 R

BHEREE, BEERK FaRaE, W TEEREE. M. BaE 3 2
Haatiel, ERNETHS, SNSEEEENDNEE, FrEsERa rkiE
BN E, FEERERNER, SRR, SEHatR 8BTS
AFHE6 ATH, MEBHHEERNIINEEB-T MR,

4 FEIERRIE

4.1 WEAHEHEE
4, 1.1 HirkeEit
T RFEFRR B, BRI B AL — .
4.1.2 EH4

S TR A R A B, AR S, AL RE LT
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#. XN, BEEay, TEA. AB0NELNBAFHREGHE. naE K
R, TRERE .
4.1.3 HEHBF
NFRENEKTENER, HERP 50~60cm MR TR, BHFTH
Loo LT LRI Y KR eER.
4.1.4 BizkE
FENRMER, RS, B, KER. RERENSETS. i,
MEBRAMFTRENERDBEEFET RS,
4.2 HETHEHEE
FiEEAgFE. M. SAREMERRINER 2~6 4, M
EEEWH.OMBRRHEE.
. FEEN A KRB IR BTG
FRREIG: BEFEHERRE.
4.3 FZFUEHNERE
it t, Oitk. BEENRRBTEE. HNETLUIRE RISETHRERE,
MIX—AEFFHG, WHERE#ITEANER, HEXEAFERESE. KE
A+, MRARRESK. BRIGRREMBERIE,

B O B A RO B
1 AR ARG A B 3

1.1 HEEEE

HEMEECEERN., HEFE, LEELE, LRRE. K., @&HER
. HEBRMHOKR OB TR EL .
1.2 HARiEH

1.2.1 F-FohR0&

i3k B E R, BREE SN, R, TRRE.

1.2.2 #F4&82

HBHM T AR BEREMN; FENH THREETURIAKRBEE
A,
(1) . ZEARLIBU#AT, MR RL, #% In, F 1l 5m, K
HARFFEOWE, WFRELFRENRE,. MITE,. FREREARE, ¥
Rk f T S 42, EEERE 15em, FHRHEEYSHEE, REHT
MR HE T 20em A 138, YEBWAER 1 Sm B KAEIE, e,
ZFFRIOdRE K, TEAMFUEERS~Td#zimE R, DUEfhr
B,
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(2) ZKIZURHE, EBMETHA 7~10d, HHFETERTIHEBEAEN,
BRI, S~Tdr, EHP. SBERBHEXS, £LF 11 BEGBRM TR
T K AT i R, ZE T 2~3 i kM TR SR AR, ¥
FHOFFE, RFRMAMTHERNE, B RURSEA TR, 254
PRV HREA, FRFRA REMEITH, FRAR T EEERN.

1.2.3 %

(1) FHERIRTEOER . BARIEF AT B %I B B 4000kg REALH 50kg i
PRERISAERLIE, 3R 20~30cm, fEREZEIRHERL. HFRBEMHNEKERICES
ER L, FFEEHEERH K, REEF. #E @,

(2) EFpAFE]. AAEIBRAETIBE AN 10 AKE 11 ATR: 35 E
THRERE 3 AKE 4 Adg,

(3) B FE, BREAFESEAFR, B I B 50em £5H, WE
7~9cm, FFZEMER 15~20cm, #HFVER 67008900 /M, #HMATER
WMESESHEET, HEEN SHE TR, BEIRE 4~6cm, BLEHIME
E, Brhesr gk,

1.3 #EEE

1.3.1 #HHkppEsre

BMAH RS, HHEEEHEENEKIFHIE AR, &iFEBERE—K
EMCEE (RE 10~20kg) H#EAK, 6 AET7 ARZEEEEMKHEBEAL. 8
WO AT P RER A R R E . WEBUKATHEKETE .

1.3.2 BEAREGEEARALIE

7 ARTA, WEARRFEEKENEARSTHER, BRI EERFHBRS
(SREH) AR EBREMT 20~25cm 4 E1H, BRGIAER 7T —KERIH
E-KBEK GIFEERFVELE.

2 SRIEEEy SEM

2.1 REEHEI

FRAET —REARMARN, —EREETREE, — BB R
B LR AR

B E R REERERE N (1.5~2) mX (3~4) m, REFHHE
FH7CHL G 2 80crmn X 80cm X 80em, 6 9N HEAH HLAE 10 ~ 15ke, if BEBR
% 0. Skg.

B EEMENRBEE—BEE N 0.75~1) mxX (1.5~2) m,

FERMRESRONE —RRBAFOERETE, S5EXBENEHEL
REE .
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2.2 ERANMEE

2.2.1 L@¥m

(1) HEIE, REEH, SEEAYE 4000ke, HEEHFRT. WA, B,
RS 30ke/H; FHERMS, BREBENFE 20ke/H.

(2) ¥AK. BRMIERE—JOK, FIHRBREEREA,

2.2.2 H&FH

Bl REBERMERE, MBS RENE, SEEREAE, EFEK
AT — SR, SRERREZHEELIFME D ke, EHrERE,
BHE LSRR 4~8om KL, BETHATUEREB ML, BEAHIE
HZRARERH RS TR AR EE.
2.3 REHE

FHERBRES IR GWHEARME, WIbPiEM s B TaFES
HHBY, S EEE EAA KB AR, MEEF TSR, Y
BRI LA REEREAD 5 L AR DR . B AR AR E
28 3., ERFEMAENEREHRUGHT, FHmEM EHE 2 TR
Feifr, BIHEEBEY 2831 E, UAREHEHE.

3 FEEEAR

3.1 R

5~6 AKX RS SERSHEN, SENEENRS ATRET
A LAl EYSEAHERES~6 A RGHEDT 7~8 A KE LK, EE5
HEENRE 7T A TAZE 8 ATA.
3.2 BHARHIMIAbIE

A, SRKEL, BRZEERK, 2IMRBEEEEHEE, RRAERYE
BHEZ—. BT 20~25d, FHREGEM, EHEEEEE, BEABEE. &
AT 20d BEMASRE 15ke, IREHESEEMERAK, BT 3d s 4d FE—K0K,
WAEARNA K EEESNAR I BIERRE.
3.3 BiEHER

3.3.1 HMARLE

R B RIBE AR SRR R E, REEE 1~2cm HE, EH
Bt WK, MERMERE KRS, B EFK RS ERASEE R R
FER, —CRTEEE 1~3d, AR ENSLT#H 5d,

3.3.2 #8

AT R, SIS RERES R A A B A 2 e a2 B L
PP, SHFEOETF L. THRIES—DERER, REEEEH

MR EEAE T, BTEHER, SEERE 10~20cm ERK . FRELB I
o 126 -
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. HEE 0. 8em UL LAYEEAR, ERETHAERANE T, WEVERFSLT
BRI, REE—WAR—T1, HIORRER, A5FRFE—B0t, BERE
T, BREWEES, BRAEEERE O™, REBEF. MY IEREKIGR
SIEMEECOFUK, A EERE “HoKiE”, BITERSAKE O #— 7t m
R OERAL 3em, FT O BASBRBEEELISN, EEBIEATEES
FRE 38 4 FEMET.

3.3.3 H¥F. AT

5~7 HR#EM, & 12~15d FFif, BBREAAR L8 E, X RBIE,
TEHF L HRE 2~3em phRET. BFHEKE 2~3em B, BEHRERUTE
BIFF G &, HFFHED 30cm LIRT, @YK R ERERIEAHE.

8 AL A= 8 A THHFENYNEAEEL., BEARERS. ~A£4F, RFEHFFH
ZERG MR EE T OTRG . FFARERAP AR R,

3.3.4

8 ARZES A LA, MEARMTHLOLE, SiEEEK, HEMHEKNE
HER, RETRHBAENEE, BRERER,

3.3.5 ReskAb#E

#iG1sd £H, HINEFELE—RK, 8520438 A LAERKN, P,
KEGEMK, HEREE 25kg/H, RS GHIEFHE L EHEREK 3 5
43K

4 &M

AEHBEEFESRME, SRS EE, EFNEEER KR
EHmn A HEEEPTERLEHT.
4.1 FTHRE

— g R, EERTFEAH, BATRMESR 25cm Kk, WRAEE 20em
Vb, BEFEFSHAS, A TRRERBANIESLERAS.
4.2 HMES

MEEERIMNEEEEE Vm UL, BHANAEARRRFERRE, B
B A i HARICIF S Fh . & 3050 BR—HE, sz BIELHB TGRS BAE, ARBH
REKIMFABIES.

5 fRig

REgRAEBEREARA T AERNEE I, BETCEREERA, Wikl
FEHE PR -
R B . BN ERET RUE BRIy, W3 100em, ¥ 100~ 150cm,

WMEWBARESRMETE. BENERRRESHER, BEPER, B5REZ
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R A BRI . EEAERER A T W T 1/3, R R A
FA B, ol LIRS AR, BEEHELE. AERRSEBRERS
=, BibEThe&.

HE i TR, ERL T S Sem B —Z B, RERERERES
AL, AR EE TR 1/4~1/3. BT T ERAFERERA, BEHER
TE . RARTE ARSI BT S R B AR L B I R B .

6 @i, =28

MIRIER ., MEMTCEHEARAFTEATRD AL, Id DX E TS
BEHMTUAHTREaE, HEREESBRTESRKNE, NeRRcRixikEz
Wi, BREBAEREABREGTE™, ABEX.

fRBEE. HAE 0 tk—-HillF, BHERKSEAKN, SO TETH
SREEO, REREARSRANENF, XHREEZSAMEBERKZER. W
TEMANITE, EREERMAANE, ERENREERERELCE, KA
PSS,

KEZHEASGHUR, FEEHEAFYE, 2RIEPHSIBAREMR
T 0C,

EEBEFEN FHBORE R

EEMREME— MR R FANS, BREREITERSSIFHRTZ
S8, FRREZN. A TEAHMERNERRZMHER, FRtllRERENLR
FE AR, B2 RMBERF RS, E—RKBRIRRAHF, Mg
BREFLE, ARBEFRFNER, MARMEMTMET2&R, MRAR
ARFTREMEFH IR, Bk, RIELSLE 3 FREVETE LIENER L, &
BT T RSN EREARA, fETEE,

1 F-FabrH

1.1 #HFRARE

B FERRET WA ST FRAERE. BEILHE 3 88T, 86
100k, MEHTRE (IHFaTRE), BERPLHER 3 4, S 30~50%, W
Frrr, ARTEEEMTHERE GEME, EdRMEREER 1
Bk GERED), idRRESE.
1.2 BEBHEI#MFRiALE

Bk FERATEKRKEF, Al AR 3~5 FHgKER 5~
6d, BEEHAK 1K 2K, BRHAKNETHUMEIF T, R BRSH FRERK
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RERE, BMABE—RK, HERHETR 5VMEER T H & 1/2000 f25 K
B, BMEEREKHE, it EHRERF,
1.3 Eff%ZF

FRFT SRR RV R AR 1 SIS FRES. BEER
PRl +, MPBRHEAMARY ., EXIKEAIRSTENWE, 208m
KBRTHER K. 46% (FERE). K2S5RRALTAIESES, 28
BiERaE, AR -FRERA LA ERERNR T SEERSSSY. MES
FHRENAREFE 0~5C, AETHREMRSEMEE., ERNESREEHT
25kg, FHRARERRFEABBEESE T, AERBRE R EERNERR
BN 3R AMYPHE R aEEABRF RN G EENELAZEE L,
{HfEH B ERABME A 80cm, EFBHEGEHRNH, B 30d, THEE, £EH
3, BeEMTFEHO, Hah, B, BESEN, REAKEFKE, HEXHHEX.
Ah, REEEBAEE; F25TH, R 5~7diiBRE—K., SHRMEE I
HipFAERBEAMNTFOERATHEE. REBARETHERRE, FAKE
B, HOER TR, X 0BENEZELE, BEskhi =R HES TR
150d, EEARET 90d,

2 AW

2.1 BREKER

4 B TaE S ABOESERB O@EF, SRBHBIEREL. FHK
RREFSEAM, THRAME, SRR FAWETE L, ERK bon MK, KI
8 15em, EEREK, MRLBES, MEAWY., KEREEBEAEHFAY
¥4, THETEHFN, B S~4cm, WEHE 5~7cm, SAIEHF T8
FEEHME, RS8R, SREMNAE 208, BL 2~3cm, EXHEE.
ERESRT AR ERFEY, DEREARRER 5CEA. BERLMKS
Wi, FBAYWEA, B5 208 FHEFHRERE, MEFEN—G L0 FEEREF, &
B
2.2 EinEEneE

R+ EREERNEL, pHE7X2S. Bt EGEH) 20~25em, F
BISERK 20m MEH K, SRHEABRIAFHE 200~300kg, &E 10~15cm
FIE LR &H5), FRFER, T 30cm, I 15cm, P THENEDR, R
R A, BH (40m?) 888, 8 Bk,
2.3 BESEBHERES

2.3.1 #Hepge ik

(1) BHEMEE, BHEGERELAR, TRAMME, #KkRFHDRT,

BHAFTEABRLRES,
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(2) FHER. BHLSIEESEXE=10cmX 15cm

(3) BHUKKERIMES., KHES, P&, REKK., FARFEARRL
RIEBELEE, HEERK.

(4) Hth. TESEFRRT IS L B 1 pE A kst i

2.3.2 ®TFERFX

R TIEM BT AMRT ., ESEEHME, MTEASRSKNILEmAL—
HEIR .

2.3.3 BEFX

EMEEAIBMPDRLER T LEX S, BEESBEELHEE,

2.3.4 #BEEs

e E, T AGER, AR EEE AR 25T, HEpfRER LK
SRR E BBEK

2.3.5 HEFE

BRI 204 Ao, fEHET H S B IR A - & 75 Yo nt AT B R B R
B ORI EREBREBOEBIERES, UERREOX,. £BRELX. 8
Af S RN, X 50U E NSRBI AKHE,

3 BH

FEEERN i IEAR BT B 3k 10~ 15em HIFIR I AR, ReatER A gh,
P12 FR LT RENEHE G AR, v RREDINE. BHE SRR TR
o AR B, SR RE N L BN T THRUT
Sem A, WX, BT RSk, &S aE ke SR,

4 TR A H ) R

BEMMF THEREREEFE, BRENEHNAEWAL, 6 ARM7 A
PTRABE-KER. B . F WESIE, SREE 600~500g, #HA 8 HAE
IHBHE, BEMEKN S, FEMbe RS AKEAR LT HEHKER 60, 8
ARRIEEATRE T, REAEA, (AR E, HEEREt i 52
ET#AEE, HAREHAMN Pz, B4, BR. TH, B—RAsR
mEnt, AT IR, REBEKHRF. RESE AR RE, HE6 APFafMT A
TRAZEERETRRAE, RAGWME, HREFNILERDG.

5 EAEE I

BEHOE TH—FAEMARM, 10 AP T AR S ilE AR E R m
EHE, FHRAEHRNLEE, FRFRNEESNSET.
REMEAETHRERY, RELREREL, BREHETHEE.
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AR B A E R AR E S

BEREREE - ATENM, 24HEF 3000 BERRBHE. TREERF
MZFAMERE, BEAEEMSFNE. HiRERIE. FHEZH, 28%
WHBIE., AT RIMERRANA P, AR A, BT
BRERMEFHERRRZ — EMUBERTTHTR2FH—EMH R A A,
T ELi BEAE L B AR 89 hn R e B AR AT, AT v B MR AR, Hit,
FEh B T AR TR B SRR E A, A BB N

1 AR BRUE AT = i B AR AL

1.1 HE##NEE

ERARENHRIGEEAXRER (L7 10 mUED . SEREANAEK
o A BB DR AR L AUK AR AL ERTE, SIFRYELE
ZRYF. T, FERASBESITHBHRAEANHET. SEERF 34, K
BER 15~20cm, FRAEAFFHTEERIBWEN O, LEEETHAF, RS
. BRI R (B EEARE 10 FHLEILD).,
1.2 BEMNEE

WRRT TR AP JERR MR A M P . e PR P R R (H) B K %
B OANEE 1 Om MURLEEH, HUMEY 0. 5m AN B, BEENSE RN
NTOULEE. BEMFHTTEBEEN, BHAMARAIIHERE, BHA
i KA SR TR AR, KIETT AR K, FHEArTmEKE,
HERKEA. |

BERNK . RORTHEBOPNE. 2EFARMER LIRS EHRE
MEGFBMNEEL, BEWHAN 2 1, BERREE 20em, FEWH 0. 5UH
b=t ik R0
1.3 ST

P R AT B Bl BT SRR AT By SR AN SR B Py B E S BB AR A
BB A L, NEFESEKT 25~28°C, FAEBMINESETEAFEL,
EIAT4T4E, —AI Rk 6 HFTHZES A LA,
1.4 EHLERITH

1.4.1 HAELE

H NAA, TAA, IBA s ABT A i30T CRRIR AR T A e R fh2g
FIEARR, A FAMEMHBIEETLE TR hE, FLREH. H
¥ RMA 2000mg/kg B9 IBA M NAABGWERE, SERETHARERE

BRBEAEE . WERITERES, WARERNTE, RITREAEKT,
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Bk KR .

1.4.2 3%

MEITREE AN T HEREN. £ AEEH, SRBEERE
HLRRATE, BTHCOMEERTE, HHEEEN Scm, BEITEHN SomX5em, B E
W b BRI RO TE RIS S, RN R E A .

1.5 #FRITEENER

1.5.1 REAFNEOFE

R, HHAEEEREE U ES, BdMKERRRER NS
KE, DHRERRE 24~26°C, SIRMBRFTE 26~30°C, BHBREHAE 000K
H. HRZ208ERELTRE, FertEAKek ERMERSERN L E
BEAEAS T, EXMPBOK, LRTFTRAER. EREEE SHITHRIMEE, &
AERHIEA . 0. AR (0.106~0.206) BEM SR WER 0. 10 T BEBRSS,
REZ, EEN (B7d K WHELER., BEHRSIAH, UIEE4ER
&, T HTE R,

1.5.2 HEfFHEM0ERy TR

LAaSPHIREERUE., BERERSELE, BB AKRE, BITH
B. HAEGETE1I ARG, Mﬁﬂaﬁﬁﬂﬁ@m.ﬁwﬁﬁﬁﬁﬂ% ER

Rt TH .

1.5.3 =@

u)@ﬂ%ﬁ#ﬁ@%—%ﬁ%ﬁ%ﬁmﬁ B RASHER. BK. &
JEFNYEHE 7 R 5 AR i E . B ABAERARERE, BACEEGER
AR, #iT#HE, FRLESNS, RFERE.

(2) 13H, FHFATE LA, BIAEE, BREEES YK ER
AN, PEREBIERESINESES, WEMEERS L, S3E-4F£FRH
B, HEEEREEK ., VTER R S Mk A e mﬁ%%,ﬁ%ﬁE%
., EFEERLL 8000 $oAE, BRITEERAI HITHRE. HER S REET, &
B 10em &, VIBGIRIEEK, FFEEEREAK S R, DAREREEE i EEE.

1.5.4 RAided i@

(L . YERA3HEZERS, HEEEYHHESHE. TRAE
EEEMFEY, FF - MEWEFN, RSEEMRRE. A THEBRKSRE
2, #IFRE, TEHW 1 ALABE—KEK., BATHEBEHLTE, &8
BEt, BREERATREMRPRE, H20F 06, M TERHFHBERNE, T
BRI FREDBY, ERTERERNERENE. H?ﬁ$L% K
KB T EE lom 24, HE{HHER, DETITHROE,

(2) AR S5RE, BEE, RETHE. SRR ERKENE AR E
BHATAE. TASFHEREADE, DSEZBRAEREST, fFEHBE, B
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