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Effects of Dust on Walnut Flower Organ and Fruit Growth after

Pollination in the Southern Xinjiang Basin
Abstract

Southern Xinjiang basin is the most serious area of sand and dust storm mainly in the
spring and summer. When walnut flowering period suffered dust weather, whether it had a
negative impact on walnut flowering organs and fruit formation after pollination. Based on
dust have a negative impact on walnut flowering organs and fruit formation after pollination,
walnut cultivars in Wushi County were observed in this research. The results verified that
dust have a negative impact on walnut flowering organs and fruit formation after pollination
and revealed the adverse effect physiological mechanisms by analyzing the male and female
phenology, flower organ and fruit formation after pollination under dust comparatively. The
main results were as follows:

When walnut flowering period suffered dust weather, the dust would extend elongate
flowering phase duration, shortened full flowering phase duration, the late flowering phase
duration of male flowers and full flowering phase duration, late stage of flowering phase
duration and the late flowering phase duration of female flowers, which shorten two days of
male flower phenology and three days of female flower, and speed flowers dry, aging and
even death.

The dust had a significant inhibitory effect on average two-day growth, the amount of a
single bud shedding, and pollen viability of Xinjiang walnut male flowers. It would cause the
male inflorescence two-day growth decreased 2.01 mm maximally, the average total growth
19.34 mm, the amount of a single bud shedding 2.08x10%nd percentage of pollen grain
viability 16.44%, clogged the hole of pollen germination, reduced pollen germination rate on
stigma and extend pollen tube arrival time, it also lead to increase SOD, POD activity and
MDA, Pro content of each male flowering stage in different degrees.

The dust had a significant inhibitory effect on stigma length and receptivity of Xinjiang
walnut male flowers. It would cause the final average length of walnut stigma reduced 0.68
mm, and decreased stigma mucus making stigma atrophy to smaller size, the amount of pollen
on the stigma attached, weaken the stigma receptivity, and accelerated female flowers dry,
even death. it also lead to increase SOD, POD activity and MDA, Pro content of each female
flowering stage in different degrees.

The dust would have adverse impact on fruit formation; it would decrease the rate of the
walnut length and diameter in rapid growth, but have no significant effect on fruit size

ultimately.

Key words: early walnut; dust; phenology; male flower; female flower; fruit
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1.1 HREHKHERX

WARTREBAREARY L, SEURER, EATER, WU T MR
KAAZY. PEAPERTARWER™S, MBS SRS R ARRENEER
P, RERRREAKSTOYANE 13:10° 1 0d, FROTFEELRE, 5
HIPPERIREE 5 T HAMERN 14, SEUTREAE, GRBARD, HEEEEE,
LHEHUESRIE, SEOARKIMBIT L, ESFHLHEL. 5B, BT
S KR T R R o L IE BRI Y IR 2 — 7 T R e s
B, L AEARE SRS TR, SRNAY T REAFEAL
D RRTRE TREAGODE. B, BARED, HEEHEE ARRAER
S8, LML, FROEBRTAERE, FRAREDLERTRER RN
U, SR, EEGRBLRTBNTE, PARANMEERAEER, TAM
FURLEE, FERTEESANES, WESLRSEEREE 3~ A, ATHY
SRS T1~146d, Hth 3~5 AAPLRANBRNE, @EE+ A7, T
4 AEURILHER 7 {5, BNBEKET S 2182 dY, EEEFIEMSTTRI T EUE B
&1,

A, N R TR E N B AEE R . TEAS MRS E
G, B8, 3. W% B, SHEFRMOHE R EYER T AER R E,
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MEEBAT, BERTAAMIANERT =EHHRERE, FAEBAANNES
PR EERERI. SEYTE, AP ARSERMN ERELEFESSEL
B, tRED, HFEHEZROREGERMRS, BaRBRLEREEYH T, L.
REERM, FHEYNHAR, BEER—EREEHHE, ATTSEEYBEINIESSEH.
AR, MERERL PWHYNEEEKRE. R, TENTIBHEY
FET.

EEEA MRS, AWM ES, TEETEREERZHAR, RA4
R R B ST S Bk (Juglans regia) , A EBERN Juglandaceae ) BBk & (Juglans),
REFBEERBHEMHMZ —, H 2000 BEMRIEHL, THRIIBHE X LI 525
RIS ECA H 2, PRGBS EN, I ERETE . bR w8
BHCARE, SMEER, BEFNERDS, TESMEMT X 7 N2, BT, %k
Pl B AL R, FEEARL 28.67¢10" hm?, DY LR RSN EER?Z. =
FEEZHELRTARON TR FSARMEREKNEREESVES, BREERM
BARMELEE pH ER. HOSERTNER, BLERKED, BEARSHEHE, 2
BEAARLTMEYHEKRERREREW". Fik, AFENEZH 5RED
SERHIERT, BATHRAABRLN ELESER e R R LA R RENEAR
HHLHE, X RBRAEHNREEEFEERLR Y.

BT, AUFELT BREEX O R YEE . 1R TR B R
FRKIER, BTRR “BEARLNEZRESTENERERLEKEETFEHE
B, FEATEATEWE OS], DR B R MR 5 R A B Sk
BE . REEKEWEIAR, AP KK R 8RB B R PRI,

1.2 BRI REE

1.2.1 RAVENEBELEHNRNE
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2. 4% FEFNR, 8- 1MIBREYHLR. SERERERARNRBERHNE
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RIFMAKEKERERED SRS EROER. FHit, FREVEKREHEL
Hl. RALEBUERENXR, BAANRRENEYKES, UMEEFEZEYE
KKHE, RERRE~HED.

HRALTREMARSEPEETERFANELEYNEW. BEEFHK
B, MUVEBREORA, TWEK. B, KEEKEE, ZHEEBEREX,
EAMUEBEREALNOBEANLSE, EREYRNEKKERBANES. BLATER
EWREERR, MR, EEAEEBRESREY. SEYEEFMERKET
BEX HOSARMFER, HYNELRESEEREREBREREN, FlinERKEE
Bk, BAR. BALEYEYRERATHE, EWEY Pro. AEEREEY FRAE
ISR T AR A B P M TT 3R A R HLB S R0 A8 /1%, SOD. POD. W EALEEE
(CAT) ZBGHFEIEEEHERIEHEER, MEMRRGREF R, EBL%
HF, EEEYEMAELISRNZEL, AT MR BRBRETEYREE L EREYT
Wik, EAEENMITANGRRYE, BASEHEY. FE. Fil. &k ks
BERMRREAOLSER. WPRIERUREBER, ERLNZHT, HYETES
BB BRE, SKRTR, FERSEYERN TZIRENERSERENIY
RAEZWLP,

HYHAFHEE (BEHEE a. b, o d. {UREHEENAEHEERT) 2
KEERAEXANBREENER, EASEATEREMELARNER. BMETHIER
BRALLFEYH A M RE a. b IEHSESEREK, SMmEEyH FriesdE
FZEHWE Y, BN¥EERMEBIES T BAXNKEXR (Brassica pekinensis) M F K
AERFEREEME, MR LEE, HkE%%mﬁﬁFixﬂ%%muW@W%ﬁi
WENGREEGTENEE, REY-—NEENEHES. ARFERREY,

YR e 2 Y B 5 B 5 MR (R At i TR BRI F RO SR, Rt R R A4
W TR IR FRRECY . HEHAERY, KEMRBHEERT (Phaseolus
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FHEMEICAIRE . FFRERX WA, S THRSFLBX, ROTREEY
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MR R, B — R RIELEA LLSBIN (Cucumis sativus) F
KGR Y MR EE M,

REARUATEY S AER . WRIER. ZBERTEW, RNETEYNSEE
MALRARAS . BAFESHTHAERW. EHARVE LESE/RBX N — SRR
P T MR, S8 AT (AD . 5 (Co) . 8 (La) SERASEHMY. #8
BHRESREFLET A —S%EHR T KERLNFREREYH R ERFLELR, Edm
FRAMEE. KN, BREMEE. KES/IANMERRIKER A HYTRERAE
HERY, XEXEBEFRELEWT, KHREK, BEEESEEEK, TENH A
HBUAFEIRBE, HBKTHEPY. Masarrat Z19)E 3k A4 B ACHE M) 85K Ve B8 42 15 YR AR,
BRI T RS . FEETRESR (Pyrus sinkiangensis) MK —HZ I A R%
LW, EREERTRERLHERT, HhREOARELSRKETR. TH, 2
BEN. Btk sh, RBAXMTFHEYNEMEETFANARETER, HESYIRIKERE

LRI (Cunninghamia lanceolata) SRFHIE ., BRRMBINEKT WEER,
BEHER.
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122 BATEMRKEKREN~E. SRVPN
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BERBE L ERRIANLE RS, RN 2o s ERNHL, BRIRT
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B RREEL Y ST B B H R L BRI BRI G REE K

F28E BARSXEMEREDIERHRNE

EFEAEZIGE LB MATEET, ER8ENMMEEERYHEFER
FANERER. . EERTHITEREINGETER. BEM. RIEMEASNMAREH
FENNEEFER, SHERERME SRR RN ZEE A ERYW. EHREH
FURDBEANEREYR. ARSENESEFREX, BEMTEEAN (LR,
WA BES MILORWEARTZM. gk — iR TR Rk R LR BRT,
oA EE T ZIRTERE, ARG RE, Bk, MEFEYEAARE, HETEH
A8, RAEHTELZH . AHEIHERFRDLRRERN BARE 5ZE
FEHAHIE, SXEERE L ERRRM M IER.

BTk, BTN ERMRELMEZRITERNDGERE, FESESTERE
EX PGSR T TFEMRIE M, LA « B RBAXZHERE A RFEHR
w7 RAIE.

2.1 MRS HE:

2.1.1 R HE

YHs R AL R AR R A B AT 2 S B N RIEtE, thEAE N
41°11'06.31"~41°12'47.74", E 79°12'12.76"~79°13'12.76"; #FiK 1 394 m. FIRIE#E %
AR\ FFRE R BRI, (LT S A B LR 3 km, BERE W KMET RSUR,
FEFIRE 94 C, =10 CHIFE 3 200~3 600 'C, FEFHEKE 91.5 mm, FH
AKE2003.8 mm, FEHBNE2750~2850h, LHEH 250~286d. LIMIiLiES %
BTN 10 a EREBEAX S, BBkMFATE 2 SHFR 1855, SHEFEKR
—B, KARE B RIS F O RERR S 10 B

2.1.2 ARS®E

2.12.1 BB L4
REFEXRAMNLRRE, CEEKAREEARBDOLGTRERE, SRR
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WA TR R F MR A A LERMERE, ANAREREENRIFNER. 5
MEAE. RET 2014 3 Bha~4 A THBT,
2.1.2.2 ERE

S BN R ERA R AN R BRI AT HEAS AR IS, IRIBTRF S BB TE T e R
8ITH KA, MBI RIEREE . WIEFEHE, iR, BT
FF e By B A B A TF J A () 45 42 1 1)

22 R50H

22.1 BREBLVEHETERNMRRN

FEEE LN R EEEE—FEPR 3T THE4 A hR 2-1
RIMEREE RAET, SREKMAL, AARBRLEERFEYFEEEH. ZH P
WH, ACEMEERAIN BEAEMEET 3 A 20 H RN BEARRHSI, CEERI
WIERB L Z RSN M ERE, K 15d. NEEHINREE R LE, Ak
BRERAHUZHERBELHER. LEEFANGKY, BEFEKERR, EREXN
o, KEFRAEERR X R BREE TR K A (R — 2, (BRI AR, X
BB KARE 5d, GEREKREES 6d, AERHEMKIL BRRBE R n T
1do SHEEHMB—EKE, BELEEFRORFERARKOMEATIES, *RE
PREAVITCWIETEIZE 4 A 9 B, AERARMI RS BAEKEE 1 d, LB R
VIR RIS AR 2d 4. 4 B 11 B, @ISR, o Bk
FEAEHEABIEY, BB RFESdAG, AEEK4 B 12 BEARER, &
BAY 3d, 53 BERBIERFFLNRALLD 2d. BEERFTRERBEE, #ABEXR
TR, SCEEREAREETERE 2 d EAKRTEN, RACHARFEERT (A] 5 X0 FRALRRAR LLEAE 1 d. 3R
HBRETE MBS AT SRR TE M, BRI B HFEE 30 d, KBRS R RPLEERT
6% 28 d, HoxtRRHEAEME 2 do BT, BARRAN BT B B K (B R E
W, AERERERBNTHY, BESXEENAERY . BAEPARTHIRREEH &)
EREW, EKBEENMHKE, FEEEr BT RAREY, RAGERIETT RiFatn
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[R)B) i R
T 2-1 ST RAN B AAPE L AL IR FF LD IR
Table.2-1 Walnut male flower phenophase of control plants and test plants
- Xt B A Pk {E Control KR BRAETE Test
H# FERY H# FEREK
Phenophase
Date Last days (d) Date Last days (d)
B,
A 20/3 15 20/4 15
Beginning flowering phase
i 4/4 5 4/4 6
Elongate flowering phase
BIHER 9/4 2 10/4 2
Initial flowering phase
#®
g 11/4 5 12/4 3
Full flowering phase
ALK 16/4 3 15/4 2
The late flowering phase
BRK / 30 / 28
Last days

222 BRELVEZIETEERNE

FEEEAME LSRN EHEEE—FEFH 4 AT T, BdREANR,
SxtBiEskAt, BRECZRBEAEYRIEREW. K2 2E PR, LA
BRAIX IRAEIREE 4 B 19 A RN BEABETERIIEN, JFiFsE 2 d W fa), BREBAEXTEHkEET
Ve MR H AR RW. —RZJE, 4 A 21 B#AMERERN, Bieniiran
R, BOMEDERE, BRBRENEELRTEAEEWEHEER . LEEKk
Foxt G E R R BN BRIE IR, BT R P A AL W, MEERRY Bk
EFEDIFEN ERAHARRE, SEERETENHFEMEY 24, XEERN 34, HXY
BRI 1d, BRBELINE T BN BIEIERE, 4858 T ISl RreLetm,
o IR A 4 B R B AE AR IR AL AT (R 4540, PO FF7ERT HAER LUXS FRAEARAE | d. 7F
HETETT IR T T2, B A 2B B R W, TEHFFERN K, X104,
REMKRBERLRSEHT, ZTERBLER, FOBEERNRIERY. BEKYN

10



FHREWAFTLFHEX
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KR 3T IR E R /D 1 d, IR TERUFEL 7 4, HORFRIERRAER T 3 d.
BT, EAR ML BT\ TT 76 A R B () AT W, ST R BeREAE AT E AR
HHEHEEARE T, ESXEENBEN. BERPRKEHENEW, SaELNT
HASYS: &

% 2-2 SRS BRAD B AP L LR T EMIRH

Table.2-2 Walnut female flower Phenophase of control plants and test plants

5 i HE ##RME 72 Control AL FEREPRBELL Test
Phenophase a4 HERH B HERH
Date Last days (d) Date Last days (d)
R 19/4 2 19/4 2
Initial flowering phase
B
e 21/4 1 21/4 1
Early of full flowering phase
Bk 22/4 3 22/4 2
Full flowering phase
B 25/4 2 24/4 1
Late stage of flowering phase
AR 27/4 2 25/4 1
The late flowering phase
BX
x / 10 / 7
Last days

2.3 g

BT EEEA R LR YERRRI, GRETE. BRERERE, Bk,
W 7e 36 9E Fl— BRI TR, HEAETTIERT M —RIE—E P i 3 AIRE 4 A¥ITTH, BEARITT
TR RE—FET 4 B PR, HkE— SRR, 7FEREERA
BRI . BBHETE . METEIEINETT e RIRR T BV . NURRE. ERYREM
g, FLZINFHBELAHNEEEN. KIEZHERTITEDRNE, FEEX
B TE T I IR IR BN 13~15d, KRB RERBEERNITRYFEEN 134, X
R PR T IEM IR A 15 d; MR TF e IR BIHFER B 7~10 d, HP LR
BETE RO TE Rt ]k 7 d, XTEREERRIIA 10 d, XFRMEBREEAE. MEEMTTENIRMAS

11



ERELT F iR R P L B a5 B REE KR

s K VEHRE H R F R LSRRI 12~16d, MEETEN %A 8~11
d MR, AEEAFKEETRITEMRANGFEEZR, RUBRARENERENRE L
TAMER, MEfEE. MR EMILT &L,

HHARY, BMEEEHESEREREERELER T, FEEEFHS, B8
WS EEHEBE (Prunus avium) TEHESREEREW, EESTHEZOETRIARRE
BEMH, WEIAESHGZE, e, BRRW, MY ERE. Xtk
(Magnolia liliflora) FFEWMERRFH A, BREMANEEN M IRE T EEARZ
YRR TEEER. XK, BobETE . ETE RIS 2t B R ML,
X A EE AL BRI FRAE AR T . ETETTTERT AL ANEREL I MR T AR, BRBAEN
HETE . WEAEHATEIIRN [BR AW, B, MEHENEHE, BABRLLSXBEEK
B BICHARRIER RS A R W, KRR, SBEmEr R IERIAR
8, BRAGEELKEANTENE, SHEENREN. BIERPMARIEERZ W,
FERMETE TR, X5 UL RS a T A R a8 B 7 % M A e AL BROMETE T 76 Y4 38 1
FMAEL, HERITE RN B RARRDGEERMEIES, MEREEEER 2.

HrEmEA R LR S FH R T K, BB AEF -
RIERIFE . BEAE KIS 20~30d HITIR, HATAFERRTN, EFEEEK,
—RA 15~40 cm, RMEEREGTEF, I LEEOAMAE, TRMMER, ERETHEH
RIMEFEET HOEE, AMEEFREPETE, XAHTERS BTE02RH, TRE ki
REERLD, BHER, MMERZRHEROAMNEE. BT REENE ARELRS
AES, Fitiess ERRMETEE T LUR T B H AR E .

2.4 /P&

(1) B HEF L. BT RMEAEE L, SRR T e iRy —
A 3 AKE 4 %), MK EDEPR—RE—FTH 4 A LT, Mo
FEZY R FERENAR

(2) X LA ER AR FRAR AR . METETFIEYMERIR Y, BRMEL S
HETE . BETETTE R MIROBT = AR B m, SEKERE KN FE, FEfEiis

12
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e RIEHFER TR BIERR . RIEMMFFLERTE], AT ERMEETE T LY %
WM BRFEERTRI4EAE 2 d, METESRAE 3 d, InAETE. BETERITHRE. H2, EET.



B ARy 3 R R A A LB AL A% BRI 5 R KA

E3E BARLZRHEERNZEN

BB EEAL ) BT A K R BRI R BRI M RN ETIR, BRERHERENE
TR, RBEEHEENEMENNRES RPRALE. BF. RTEREEX,
FREFSAFERESHEYRE L HERZAEREZR . HREEE A Tt
EHFEYERR L LRFVHE, AREALAFpHER, o8 BRKFA, X
BEEMEMEIENEKET . BXERBEMTR (Mangifera indica) ), )NFE1),
B B AR (Sambucus williamsii) ©7, WP SEMNEROEIRE, BARED
STXEEYE R T ARBRENGE, FRBEDR~. XTEABREX HEEEAMLE
LREBVEEMEWMETRE, BARRLHEBEETEE W K EHE R AER.

BT, 2ESEEINE T BRBFEXTEEIEEK . BnE. TBHEREA.
RIS S e R R LR MHETE SOD. POD iEHEA MDA, Pro B /W, LKA “H
RELXERIEREEANFIRRER " REE, FUERR=ERR LN AL
1.

3.1 MEETTE

3.1.1 R
REMEE 2.1.1.
3.1.2 ARSE

3.1.2.1 RBLAE
RRAAHEE 2.1.2.1.
3.1.2.2 #AERAH SBAERE
REHE S (BB YRR H RAsER) SRR R T R, R
BN N REENRERNL, EREFHKERL, URRFENRNE.
3.1.23 #RAAFKERNE
EEIRIATE SR 2 d e B A A B BRI R TR TR K .

14
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3.1.24 EREHENE

SREFECIZN T, HBEHE. DEREF RO, AMENER
R b FREOTEFFRENLEUARS . RITRMEE S 5 KA 2 mL MELEY, T28 CTK
HFTFREN, SR TEEURTE, A 20% N RBERFE R 2 mL, FBOHU#E 5 min,
HES RS RRBIZE, B 400 uL BEBT 2 mL BOEP, BMA 20%/NRBEERHE R
1600 uL, FARGE, FAMEHRBRI S L WERKH L, A EMENRSET TR
MR, SMBNERRADST 30 8, S§MEER 3 R. BHEARERETH

AT .
SRR = ﬁA%‘? i(‘fgﬁfﬁ 2x2

3.1.25 ERERYERAE

FREN B B R CEIE TR LT, 5 PR LD, £ 28~48h,
RAEME, BREERIER, £R&FR, BIERRETEE MY, FRERET
R R . BRSNS, BRSO REERERNERKHEA L, HHABMLLH
E-1045 RHEBEESE, EEEEL AT LEO1430VP B EE THEERHMEESS
.
3126 BRFES. BREAE

SRR FIEMEE (MTT) Hefaik. [RALH KA 3T R BRI IS 77
BREHATHE, SRTEM 3 MEE, SEEREH 4 ML

MTT $efaik: BRERNERDIRE TR L, W 1~2 % MTT ## (100
mgMTT ¥#E7E 5 mL K S%EI BT 5T0mEs, R ERR, RiRRE 15~20
min &, 7ERME TREEMRNECERL. WRERHAAWT:

3 _Zatiehid
FEFEHEHBOE = FTTaTE

BArH R FERAEE SR “RN\F” W T AR, SHE 4. 8, 12, 16,
20, 24. 48. 72, 96. 120 h S HIKMEHRMEIL 10 &, BOERSHK - -BRES
BT (FAA) WEEEHTEREHEMEST, BhmEn. L FAA BER
REE 4 h L, FAREAKRETS BREFR, 745 CKAFAH 1 molL" MM
(NaOH) #fk 8 h, FIEAMETH, KREH 0.1%KEHERERE 12025 CRE,

x100%

15



BRRELN B BR A L E NI B E Y G RELRIIEH

P 0.1%MBEE (K:PO,) BWHBIEH) . AmPIFFHERE (BETH) EEFEH L,
MEBABRIEF, H Olympus BXS1 B EMEZE WU (BHESIEE) TUE. &
wEt Ry EAOW 3 ME, RS REEREERNMET 30 1. ERAMEH
REMEME MRS HEERENKE.

3.1.2.7 #7 SOD FEH R &

SOD &t 5 R P Rk M w4y BUBCH FEAE AR B SR R BB A R FF7E
AR B TERE B, BRSSP RE RIS =, ARBAKIET A ATRK
AR T7KS, FREL 0.2 g BB TTATES, A 1 mL B K BERRE v KA D B
5%, FIMABRREBE RBALKERN SmL, 2mL T4 CF 10000 r/min &L
20 min, WA SOD MR M 2 XXTBEPMA 6 mL RN (3.5 mL 0.5 mol/L
BERR 2 PR, 0.5 mL 130 mmol/L FHE®, 0.5 mL 750 pmol/L FALTE IR MK (NBT),
0.5 mL 100 pmol/L Z —f VI ZB —4 (EDTA-Nay) , 0.5 mL 20 pmol/L % E, 0.5mL
A, —ZARN, —XBX. mUEEPRKMALULRNE, MEEK0.4mL,
BEW 0.1 mL, BAEH B EEL, HMEET 4000 1x HX TR 20 min, AR
BOBRIEAT A, EEWE 560 nm BAEIRR A E T EBENE. SOD BREtEitEA

AaF:
_ (Acx—AE)-Vr
0.5- Ack -W Vs

Bl Aok REMBAEERN RERBOLE
Apr BERREIROLRE; Vi BEIERE AR
W MYHREE; Ve RNKIBRAR
3.1.2.8 #7 POD FEH R
POD & T 2 K A A BB, FREX 0.5 g BERBATATEES, MA 1 mL %
RS, [RASHEFHEMA 9 mL, BIREABELE ST 4000 r/min 4 CTEL 10
min, WA POD MBS . M 4 mL RNEAWE (2 mL pH=6.0 B, 1 mL
B, 1 mL0.0S mol/L MAIAE) FhIA 1 mL2%ME KIS HFREFMALE
me, F 470 nm fEEEEME, T 15 s R 2 min, XA IBERE rP R EUEE
. POD BgiEHRE AT

Asop

16



FRRWAF L6

AAswo-V
0.01-T-W-Vr

o Adg: RECEEABRGCERNEL
V. SBIESRLEATR; Vi WE BT ERAAR
T: RMEFE] (min) ; W: HEPHAEE
3.1.2.9 #% MDA £ R
MDA & 2l K AR E L 28 FRE 0.5 g # S E FHHEP, IIA 2 mL 10%
=HZ% (TCA) ¥, WERSEEEMA 8 mL H—FSHE, T 4000 r/min H.L 10
min, WY MDA &I, B2 mL ZFJBMNA 2mL 0.6%F A EHEZR (TBA) ,
X BB A5 RS DL AR, JBAIB KIS 15 min, BEAHFHEED, R EHBRS 5

WI5E 532 nm. 600 nm F1 450 nm WK FHEEEE. MDA FEMELANT:
Cmpa = 6.45 - (As2— Aeoo) —0.56 - Aaso

Hof: Asg: 7 5320m K TRBRBOLEE
Agop: TE 600nm 3+ T B KB 6 E
Agsor TE 450nm FK T RBHTOCHEE
3.1.2.10 #3 Pro 2 AT
Pro 4B EXABES =HE. FEES 0.5 g ETRES, MA S mL3%EE
KGRRYEW, P/K# 10 min ¥4 31 /5T #EE) A Pro REUM. B2 mL #HGE, MA 4 mL
KRR (2 mL VKESRE, 2 mL25%EF=K1) JEihKi 30 min, FREWAHIEMAFE,
ZARG. BEE, NERIERETHELF, FRAFRERERNYE, & 520 nm
K TFRERAEME. Pro FEMELARWT:

Arop =

Crzm = 2
W-Vr

Hep: X: bRfihEBH Po T E; v EYLAREE
V. IREERR SR Ve TR R R AR
3.0.2.01 EELHT
EHRTEIE R K . BARE RN E . B INERESTRARERTE
447 (one-way ANOVA) , ZEHERAR/NEZFEREL (least significant difference,

17
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LSD &) . ¥IES A DPS 2006 it 8 4F; 22BN A Origin 8.0 B,

3.2 GR5MT

3.2.1 PIEMRETETEHERNIMNIEREN

% 3-1 T4, BENGNITERBREEEELRFNEK, EERERFTH. B
%. H—PMNERA, BELEARY, BHARSZEHEEREKSS, BENLFE
FITRITR, KRET, HEFRPEE L 2~3d, BFFHKER (40.60+4.26)
mm. EHEFEEY, EHANEBFHEHRGOATE, ENEFE3d, BFFHKE
A (63.02£8.58) mm, HWHRBFRETFIIPKT 2242 mm. FENEFEABTRE
&, RHKSERERD, EEFENBH, BB E NN REHT TR, %4
ARG, EHRERPE, B REL 44, SR FFEHKEHN (90.96+9.39) mm,
MEAZ R EEM AT PHRERMT 27.94 mm, BEITTEDER S, £H%
RUZHON TR KBR K. ENERE, RATTHEHTRETR, SRR
MR, FE2dLh, WNEFKELEIRKR, FHKEN (957546.83) mm,
SHEOGIBALIEMT 479 mm. MMEBER, EFERETESNEEHNES, FHAE
ERLEE, WFRIRRLE 2 do EBRNEETEIEE T R E N TR BV B4R R 13~14 d.

= 3-1 UM LR

Table.3-1 The blooming feature of walnut male flowering

i3 HERE FERH e g 94
Phenophase Bud color Last days (d) Infloiescence length(mm)
HHITRM wEE 2~3 40.6£4.26

Cracking period Light green
U RAE 3 63.0218.58
Green to yellow Light yellow
U 53 HE 4 90.96+9.39
Shedding period yellow
LZES Sl il 2 95.7546.83
Turn into black Brown
/NERREHE BE 5 p
Blossom falling Black

#: RPE=FHHLHREE (n=12) ;
Note:Each point is the mean of three replicates£SD (n=12) .
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3.2.2 HRBENEEEHTFHEKRNEN

B BRELAEN R EEHREELFEN 2d B FEKENNERE,
BAETEE P K 2 d B PWAKE B REE N aE FRE, X RERETR
e 2d BPAKBERMELYIEPFHRE ST LOEER. B 3-1 #E—P3H,
*f BRI A R AL IE P N TE IR TR RO, FFEESE 10 RAEKBIEFTHIE,
REERKBEF TR, CEEKSNBERELETFEN2d B FEKENERRT
HREE4RER I0REREE (P<0.05 .

MHETEIE S AR M LT LTS, THIELHE 10 R, X HREKRM
EAR MR A FE BRI ETEIEF £ 2 d B P AKEFF IS M, ERNNEREHRA
Fl. BERACHE 2 K, XTREKBERIETEWN2dBFHEKER (2.25£0.76) mm,
REFBHEMRER 2 d BEWEKER (1.774047) mm, WITBEKER 2 d HPH4K
BT 048 mm, AHEBEKAMMBEKELEH 2 d IFYEKEERANE. BE
AR R A RELL, Xt IR EEARRETEE T E R 2 d H A KR ERMAENEE M,
SHRERIEEE 4 K. 6 K. 8 RE# 2 d HFHEKESAA (4.5611.33) mm.

(5.88+1.88) mm. (9.43+1.89) mm, AEHEESE 4 R, 6 K. 8 RIER 2d H¥3y
HKEH (2.5540.69) mm. (4.98+1.88) mm. (8.00£2.31) mm, XMAELE 4 K.
6 K. 8 KEESR 2d HEHAKESFIHLALEEKIEMNT 2.01 mm. 0.9 mm. 1.43 mm,
BxtBskEs 2d B PERKES HI RGN T 78.82%. 18.07%. 17.86%, &
4R, 8 RACEMMRAN BRI EH 2d BEYEKERIREEER (P<0.0D) ,
FoRMEREE (P<0.05 . £HF 10 K, WEEKMSBEERELTEFEH 2 d
HPHAKREIBERE, SMREKREFEH 2d B¥F94EKER (10.94£1.64) mm,
REERHERE R (9.68+1.84) mm, XTRHEHER 2 d HFSFHEKEAEBREMT
126 mm, “HEFREE (P<0.01) . HHHE 12K, EHEANELEERFEW 24 H
FEEKBHER TR, A (8.08£1.14) mm, HIEH 10 REFEH 2d BFEKERD
T 3540%, BT ERBEABEENEHRKESTEW, EEBEmERSZE. JEr,
ERMBDLGE T RAENDFEES, BERWEE. BU LN RREREBR, BREL
TEIC AN RS R REE LA KE, MBI KES N, SREEFEE
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B RBELA ST R B K E Sk BRI 38 B IR 5 R KT

A K RAFE W .
15+ EZZA BB H %
gt b
Aa
o~ ! Ab
¥~ |
=3 s i
5t
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< § ‘
z:
=g
<
o |5

TepgetiE (RO

Flowering stage (d)

3-1 ST BN ARLARER 2d BEHEKEER (EHELEREE, n=6) . /h
EFBARRRT0.05 KEEREE (P<0.05) ; ASFHRERT 0.01 kFERHRE (P<0.0D).
Fig.3-1 Difference of walnut male flower average periodic growth between control plants and test plants
(mean=+.SD, n=6) . Different lower-case and uppercase letters respectively indicate significant differences

(P<0.05) and extreme significant differences (P<0.01) .

323 BRBRALNELS MBS ENTN

BERAREA, SREANLCEERNUESERTEFRAHBKEAR, BNMEF
EHELERER, BRABRLPNBEEERLT, TENEENBHETEATEN.
R 32— B TR, LCEERBERFFIIKER (96.14£6.85) mm, XEAEK
WAL EHKEHR (115.48+9.00) mm, X R BEHRERLTFFHKER

(105.82+13.67) mm, HXIHEMKHAAEBKK 1934 mm, —HFFHEFRERAL
BEERM (P<0.05) .

AEEFIERBEBRENEZ DEDMER, NERERMGEERTE AT
W¥CH (4x10°£147) A, WREHKRNMEELEREEIE (5.04x10°2£023) A, Tkt
BEKNRE (296x10°£0.54) 4>, bR QEEKRNEE RN FHEMKT
1.04x10* 4, BxtBHEENENMEENENESABEKNERZH TREEKTE (P
<0.01) . LLESHTRE, BREEANSHMERELFEKE, TEESXHERER
BERARERE, FENMENBNEEERK.
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R 32 BEEMBINAABRLLEHHEES
Table.3-2 Difference of walnut inflorescence morphological between control plants and test plants

iig: ) EFKE BAREERE
Treatment The length of florescence (mm) The pollen amount of bud (x10*)
Sl 115.48 £9.002aA 5.041+0.232A
Control
R 96.141+6.85bA 2.9610.54bB
Test
FHE
105.81£13.67 41147
Average
E: RPE=FHRLHFEE (0=3) ; PEFHRARR 005 KPFEREE (P<005) ; KEFBFRART 001 KFERREE (P

<0.01) .
Note:Each point is the mean of three replicates£SD (n=3) ;Different lower-case and uppercase letters respectively indicate significant
differences (P<0.05) and extreme significant differences (P<0.01) .

3.2.4 BRBRANENBRIZSNRG

BEYRFEAMERER (B 3-2) , LEEKRNXRERIERREKEYET R
E#MKE, BREARKY . Mo rRmAfERRERIRRE, HERKY, TRER
SR ABRCR, AT MELRRE, FANREFERRF. Hit, REK
MERELLBEERIERERRLS EEFHEARR.

MERRENREDE, NRERERORETF, WAILIEN, TEEEKRER
RERKRELEW, BRELUBAYMEERRACRE, BoH/NRBRERSE T
BB R, HEEERHEL.
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322 BHEMM BINB AR LLEBREASES (A, B, C: XEBEHK: A, B’ C: LEBHEK. )
Fig.3-2 Difference of pollen micromorphological characters between control plants and test plants (A, B
and C indicate control plants , A ', B' and C indicate test plant)

R 33 BEER, MEEKRMEEEKRIERHNRBKESY (4213£131) ~
(42.3240.89) pm, FHEA (4223+1.14) pum, XFELXT R BRA &b BB BRTER IR
MKEEZERAKR, NEREKELEEKEEERHER. HANAEMTEE
(45.30+1.58) ~ (45.03+£0.77) pm, FHEN (4517£1.35) pum, ROLEHEHEM
NREKER R FERMKEMEL, BEAFEEREENE. RMKENFERMKEZ LK
JEI AN 0.94, STREHKMLEME P/E FHEBER (0.9410.05) . BRI KL
MAEMKETGCERE (2.86+£0.14) ~ (2.85+0.17) um, THTEEB /N, FHENH
(2.86+0.17) pm, AHRARHNERAAE . B RFAKHRLTEELE (3.3410.14) ~
(3.3940.13) pm 2 [8], FEHMEH (3.37+0.14) ym, BHABUAK, ZRAEE.
REAMAEEKRERLSNEEOBERAAK, BRFALEETEEA (16.04+£1.55)~
(16.06+0.31) um, FIJEN (16.05+0.99) um, FEF (0.81+0.03) ~ (0.82+0.05)
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Lm,Wﬂﬁ%(0&+m5nm,Eﬁ,ﬁﬂﬁMﬁkﬂﬂﬁﬁﬁEﬁﬁﬁﬁﬁ%ﬂﬁ
HRREIRFEHAEER. AU EEEEE, MNRERMCEERE K ERMKE. FiE
HWKE. PE. HRALEH. HERAKH. LEENNEREEEFZRALEELER,
RO EERAN BERERERD. BRELBREER, #— DU BRRL LRI
KPMBEREBEEEW.

#*3-3 BHEMNBRNEARLAERSER
Table.3-3 Difference of walnut pollen morphology between control plants and test plants

HRA
AE  HREKE (P) FEMKE (E) PE o L R
The hole of germination

- Length of polar Length of equatorial bk K Distance of ~ Mesh ridge
reatment

axis (pm) axis (pm) Short axis (pm) Long axis (pm) hole (pm)  width (um)
Xt Rk

4232+1.31a 4530+1.58a 0.94+0.06a 2.86+0.14a 3.34%0.14a 16.04+1.55a 0.81%0.03a
Control
AbER R

42.13+0.8%9a 45.03+0.77a  0.941+0.03a 2.85%0.17a 3.39+0.13a  16.06+0.31a 0.821+0.05a

Test

FiE

4223+1.14 45.17£1.35 0.94+0.05 2.86%0.17 3.37+0.14 16.05£0.99  0.82+0.05
Average

: RPE=THRLHFRE (0=9) : IEFBFART 005 KPEREE (P<005) .
Note: Each point is the mean of three replicates=SD (n=9) ;Different lower-case letters indicate significant differences (P<0.05) .

3.2.5 BRELNEEN. RIUBRNRNE

A MTT REENEREENREE, EEHMGEUENRE+, TLAESHH

BOER SRR A CMRAE, DUERBNERELREE S . ERRERELENNE

Hh, RABMALES.

g

A

B33 BRENNAS ARBLARERNER (A HEHHK B WBER. )

Fig 3-3 Difference of walnut pollen viability between control plants and test plants (A indicate control
plants . B indicate test plants .)
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W 3-3 B, MTEMBRaRE LR, HRERESIERRERE, SEAR
6. BNREEERNRAESE R, WREKTHTRAER. JE BXERS,
T AR BRSO YRR AR, SENRAE, REEERENEEN A
&, RREE, BR, BOATE KR .

BRI EMTBE (R 3-4) , XMEEKREEEDER TN (36.12£6.76)
A, TEFEIERFHEHD (44721700 4, PHEEBRBHEBRESER
(88.84%+0.05) , ABHHE EFENEHTFIEH (3036+£7.98) 1, REFNER
FHEH (11.76+£4.16) A, FIHFEFNEMESER (7240%%0.08) , AEEK
AR M FHEEFE IR EIEAR (80.62%10.100 , WEEKLLEEKTEYE
EENTEREIEEY 1644%, B EZ MHEFNERESREITERREEN
KF (P<0.01)

F 3-4 BENTBAAARLLETHER

Table.3-4 Difference of walnut pollen viability between control plants and test plants

g5 FEENE EEFENTE AHENTE
¥ % L/ ok g TSRS
No. of pollen grain No. of pollen grain Percentage of pollen
Treatment . . . . . e .
having viability (ind) no viability (ind) grain viability (%)
Pugictit
TRt 36.1246.76 4.47+1.70 88.84%+0.052A
Control
b
AR 30.361+7.98 11.76+4.16 72.40%+0.08bB
Test
L 33.24+7.79 8.12+4.85 80.62%+0.10
Average

i RPE=FHRFREE 0=9) ; PEFRERARR005 KFEREE (P<005) : REFHRRAFF 001 KTFERBEE (P<
001D ;
Note: Each point is the mean of three replicates£SD  (n=9) ;Different lower-case and uppercase letters respectively indicate significant differences
(P<0.05) and extreme significant differences (P<0013 .

LEHIER R B RRE, EXRIKERT, SO BEE ek L, ey
K3k b A5 bR R T 40 e — 05 TR AU RV AE ML, — T T YA TR R K A R
RHAEMPHE, BRERE, REAEMK, EAREEENTIRAR, KhEE
HERBATFEE, BRETIERKENE.

Bt AR FF T EETE A M EMRETEE] (8 3-4) , R4 h)E, MR
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R ARERO R BRERLFRERHR, BH8h)E, NEEREL ERER
JLF2&MIFHEH R, BIHREHRRTIES 98%LL L, EMEMTFIHKER 0.003 mm,
TR EER R KB FHRER, LW THAEMERRHEREL 7407%, ERER
IR 0.002 mm. ¥} 16 h, EHEBRIER T REIX 89.04%, B ERFHKE
4 0.006 mm, XtRIEHKENE K FHKENR 0.004 mm. #¥ 20h /5, XREKHRK
R ERKETRELRE, TAEEKRERE EERELRAREMS, RAEBAMES,
REHEHEBFREEKEE . #8240 5, xHREHEKII R E SRR,
EHRERKELENLE, CEERESERERK, CEMERE, o EH R
Ko, B 48 hE 96 hJa, MBEKERERKESIFLR, MAEEKRTISHRL
RAMEE, RAFERE. B8 1200 )5, HREKERERKELTRE, CEHEKE
BERKELERRSFAR, B LorBm, BREETNREERIER R LK
HRE, RAMNEEKTEBERETFREEE.
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B 3-4 BT RN BMAABRLLBRMAEXES (A. B. C. D\ E. F. G, H. I: ¥R
##; AL B’ C. D'\ E'\ P\ G’ H'. I': &biBHEHK%. )
Fig.3-4 Difference of walnut pollen germination situation after allogamy between control plants and test
plants. (A,B,C,D,E,F,GH,I indicate control plants ,A’,B’,C’,D’,E’,F*,G’,H’,I’ indicate test plants .)

3.2.6 BREAXYHER SOD. POD M MDA, Pro SEBHI®IG

3.2.6.1 HARML#IE SOD FrHPw

HE 3-5 AT40, EBkHETE SOD EHEEEAN LI R A5 R EMER, 4=
RN, HgE SOD FHER T REK, BRELIBCEEKETL
SOD iEtEsR. BAEYITER, XTHREKETE SOD FHEHR (159.8615.44) wg, AFEE
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ERELI Fr BB m P LB E MR EREE KB

A (212.64£2327) wg, CEMEMRHLXTBREKELS 52.78 we. BAEBIEH, B
T BRI BRI L SOD IEMEM RN KESR, HEEMERHEIIRKE, WA,
REFR AR HEE SOD WEE L EAEHITE AN N T 33.71 wg, XML T 22.74 we,
B, AR BAERERIENT 63.75 we, MKEXFHREVIEN, LEHEKSX
MM AREEAE SOD WEHER B (P<0.05) . ME{ERIEH, AIEHE B B bEEL SOD
RGBTV EAMN TR, EABEEKEE SOD EHIH X REKEM T
35.25 wg. HARMA FHUMETE SOD FEHEBANTEIEA RZEHIE .

300 - FSpLYi-bd
[II0 2t AR
bA
a 7

240

H A aA
LQE 180 2 /
Naadi_ T
§} L7
2f / .
3
Sl
Fo , :
BE e / /
// ~,
0 7 _

EaL -3 ¥

EEEy
Male flowerng stage

3-5 ZHHER T RINE AR LLE SOD FHES (EMELFEE, n=3) . NEFFGLRRERTE
005 KEERBE (P<0.05) ; AEFBIRREXR0.01 KEEFREE (P<0.0D .
Fig.3-5 Difference of SOD activity in walnut male flowers between control plants and test plants (mean4:
SD,n=3) .lower-case and uppercase letters respectively indicate significant differences (P<0.05) and
extreme significant differences (P<0.01) .

3.2.6.2 EREL#Y POD FHEH B
1% POD JEHEAEBNMEIEIE M 2 A INJE BRI . EfEENMe, 4EE

BRI POD S EEE LB N B R T Bk, HRMLSBUET POD &
Wi, #ev7EH, AEEERAX REKETE POD EHERIK, BE-# POD EHERA



FERWAFTLEL L

R, BTHAEREE, B POD EHEREA S, NiLRAEEHKRE RN BEKEE
BIEMFHRAE, BoERHERREE (P<0.01) , REEBELE POD FEHELLRS
RAEBKIEMT 56.65%. HEIEARIEH, POD iEHEXHE AT T %, {EXIREBKMETE POD Wi
TR, GCEMEKSBEKER POD &M EFXFIREEKF (P<0.01),
RICH R BRBETE POD iR X KK 8 %, JFERERRKFE (E3-6) .

1000 - A X B
bB [T 4 BB %
bB
500 T

Z
= S aA
== 600 4 i

<
£z //
% 9 400
¥ 2
53
— 3

= 200

o] aA

2 . T

a
¥IKE BE b 3]
i IR
Male flowering stage

3-6 ZHKIRTEXT AN A AP AR POD EHER (FHALHRERE, n=3) . MNEFEBRRAR
R 005 KFEEFRE (P<0.05) ; KEFHERRART 001 KFERREE (P<0.0D .
Fig.3-6 Difference of POD activity in walnut male flowers between control plants and test plants (mean=+
SD,n=3) .lower-case and uppercase letters respectively indicate significant differences (P<0.05) and
extreme significant differences (<0.01) .

3.2.6.3 HAMELxHIE MDA SRR

HETE MDA S BEBNMEHERWIE R KBS, ERERIEHEREE, aARRE
B EHETE MDA & B8 in. BEXITEH, I MDA S B8 />, AEMKETEHR (032
+0.03) pmol/g, XtHIBKMELEA (0.2310.07) pmol/g, KEMHHE MDA SEX
Fri@Enk. BB, LHEEKAX BEKER MDA S B8N, MEEKER
BT 0.41 pmol/g, X BHPRAEALIEM T 0.3 umol/g, AbFRHEPREE{E0 1R b A FRAE K
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ERELTI T BB LIS B HRY e RELEKBIE

Ko BIERIEH, HERBTE MDA & BN IR, AR MAX BEKEIE MDA
SEEE, BAEEKETE MDA B ST EER (B 3-1) .

15 1 X R B
(D 2B R

- 0.9

0.6

MR

0.3 o /.?

W

T
MDA content Cumol/g FW)
= -
=
\ \\4 >

0.0

11K

Male flowering stage

B 3-7 BBHETEX B A KL LI MDA EMES (EHELHREE, n1=3) . NEFEFRAX
TO005SKEEFRE (P<0.05) .
Fig.3-7 Difference of MDA content in walnut male flowers between control plants and test plants (mean®
SD,n=3) .Jower-case letters respectively indicate significant differences (P<0.05) .

3.2.6.4 B AL Pro 2 RH PN

BB EETE Pro S B BB 18, A HEBRAY BUEHKETE Pro S BEBNMEMER
AR, HERELFERMETRE Pro WA EERIETNFTFENBAAREREEM, £
REFRIEBRIETE Pro H& BEER MNEMERE T Xt B BETERITER, A BRAEARIETE Pro
SRERARB TR, LCEHEKEL Pro 80 (0.16£0.02) mg/g, MMM
% (0.1410.01) mg/g, HXTEBHEER 0.02 mg/g. &THRIEBLHHBHEMBKT Pro &
BRI EN &, HEEREXE, HPoEEKS Pro 8A (01712001 mgg, MR
RBRIN (0.15+0.02) mg/g. HETERTER, XML Pro S EHFHR
TR, xREERGEEKREE Po SBUEHEER, BLAEEKETE Pro & B
RHEERE (B3-8) .
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FRBEN A FFL X

620 - X B R
D A =tk
a
a a
0.16 4 a _&r___ 1
. % 0.12 4 /
=g / \
<o a
X = T
§§°N'/// 2&
-’-E 0.0¢ 4 %
0.00 . .
KR 2 FEE
IR
Male flowering stage

3-8 MR RINB AR LLAIE Pro FMER (THELHFEE, 1=3) . NEFHRERF
0.05 kFEEREE (P<005) .
Fig.3-8 Difference of Pro content in walnut male flowers between control plants and test plants (mean % SD,
n=23) .lower-case letters indicate significant differences (P<0.05) .

3.3 itig

RRERRY, BRBLNZSBENEKEREW, SXBEKMEL, BRES
SRR EKE. FHARY, EARIMAHRERRERELT, TREIFH
HMYEREER R EERERD . HEE N, ARERERTEREWET . fi,
ERAEHEMNEAEERD, FTRIERITRES ETEMET, EEEREN
ferrii. FHERSEERN. BRELTOREKEER NI AERS UL
W B 25 AR

BRBELSEZIERERE. TERIENRE, XEREMESHERATR. &
MR DRI R R 2 BE T Rl 4 RARRL. KRR PSR R R E K7L
BRI, RAANBHRANEE. LB, BRSUREHRA KN - BFEERKN
E25, HERBMELER, RERERMABERHES . A RPIERIHRNRESR
REBRBEENER, X5ERNNESHERIEEERNZS, ZERBKIMEERR,
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ERIELI TR BRI L CRI 3 BRI EREL LKA

SEERFHREW, REREMEERETYE. RettPER 5.

BOMESER AR RN, SIEMRE SRR, £ EHETIRG], TeRRi
RSk R BT = A O R R RN E A 0 E B RERSY, R, JERRE
DLB BIEAEAT Sk BB 37 H R URE Sk B K A BB E TR, It RS, KT
WA, 6K BRI R FLR TR, R R, BTk, E351%
AP FEM IR, EERERKNLRES, EREFERHAEETRIKER, ATE
BEEERARNER, BERRETEIEAEANTE, JEKESk. BYREREH
% T 2R AR SR RS B2 EEE . BRI EE AR, T
SEEMRERR. ERHEHIHERHERED, HAFHZH, HEFBUENEST
2iET. EHREIEETE T HERIMEERCIEEL L, KBLEME
BENEKMSBRE LN ZE, HMEHEENZREIRE. HEHIRY, 1ERKEEM
EREREREIREANN, £ TEMNELLE, ERNHBERS, TERIHEN
EREEKBRES), FARBRLPEMAT, EAMRBIHREELAES, RO
TER B IR AL N FRMR, WA TIRKER, Rk EI0R 88 Ak Lo B R
I ZFER T A EABRIER LR T & A FAH L R B R G FHIRA], ERRIgeE
TR R, AR TERHRERRNNRIE, ERERKHAMERENE
¥, FRASHEKEBIETHENRE. BRELIEIERZTERTANEW, TRT
M TEMERL R AR ENER, ERIENEIETFHENFE, SREFTEH
XTI R W 4E R

WA T, MOEABEEENRETESZIPN, REBHENSSBEEN
STEAC, WIS, SBHEYALERZH . SOD (EAEMANERENHE
s, R iEREE E mE 07, RANFEBLE YT EMLE (H0,) , PODH
¥ H,0, 7KA%, B, HEPARKEHEERT (0 SOD. POD. CAT) H&EBKY
IR E] R B YR BSOS . ERMETEREANTEN, AR NRER
HhiE BB TE SOD. POD JEHEI N, REUIZHIEILCRE BREEKIENEE,
X STERI B B8 T KR (Oryza sativa) Te 25 4 AL PG M ZE 1k & (Armeniaca vulgaris)
1682 gy 1) B RR S B A LB — 3. MDA BB EMERNRLS# Y, E
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MRBXERARSER—ENHE, KEENRKDMATURRHEYEREEHENRE
BN, Bt MDA SN, REFEHEXBRE=4 T 4%, ATTE MDA E#. Pro
EAEYEEARASZ—, TURRRE EHFETEDES. el &4
T, HEYEA Pro S XERER. BRBAT, SWEEKMEL, LEEK Pro 8 8RR
BRI, el o TEMRE, ERFEEEMAEYARBNGE, SRFEE
ENE, BEIRE VIR A K E R AR

B RETE e E B R B R L RE S BUETETESS B SOD. POD #EHER MDA, Pro &
EXRRREEMEM, BL, LEHEKL SOD. POD &M MDA, Pro & B 53t B
HHLEBNEIELHR O RREEZRE, XTREH TERIBETET MU E LS
W TERAR, R XMUEIEEARY, FEgEHRe, MIKESHE AR
BIhEBAEE, WEELHE. EHRSERFEM, 2ZEERRETFRIGE,
BRI X BAEARIE AL TE ] MDA, Pro S EZRAEE . Hilt, ZEUEHRET,
BRI

3.4 /NG

(1) BREBEXEELFHNAEKTRARER, SBOEREKERFHEKERK.
BEKERD, FEAEKERARES 2.01 mm. FHEEKERAD 1934 mm.

(2) BARMEA X EANEE RN BAF R AW, P9 RANMEE B B 2.08x10°
A WMERLERR B BEMREM.

(3) BRELNTERRKES KN TR B, BR /M eLBRSMEEERA L,
HEERMERIL, EWERER.

(4) BREBESXITEMERNERAFEW, MEGEREFENH LK, FESE
DM AT ERKT 1644%, ELXEEMPRTRABBN, EWERRMLER, F
R BT AR RS, BRI ER LM RER, EKIEFENE.

(5) #7E SOD. POD V&R Pro & BERAN LM E MG BEAMKER. &
BRMEEMHT, BRBRESHBREFETREENGE, SBUE/L SOD. POD iEt
FIMDA. Pro & BARRREREM, XA ERFIEN.
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G R LY iR R B H P L B 7E 7% B RIHER E R KA

F4E BRREXNERBETENS R

ARER LRI 2N, RTHRIENRFEKKRESN, TEREESHX.
HETETE R MR R, thAE T AYEE. BfF. BHERES . SRR E
EZHEHER, BEEAHRRIUESE. EREEMA AT, EREREH
TRAEN BAMET AN ERELERSF —ERNHRE, HHAEKKRE, BNXH
FEERFIRE, TENSBURT. BRIXT BRBROMEREENERETRE, B8R
PR 2b ot A W TE 5 W Y AR LB M R TR 2

ET i, AEESEELIES T BRBRENERERK., LR E. ELENES
DA R FIREFESOD. PODIEHEFIMDA. ProS BHIEW, LN “ BRBAXEHIERE
FEEARERRI” REVE, HAPRAFEANFE 0 A LHLH.

4.1 MR 5Tk

4.1.1 FRHH
R AERE 2.1.1.
412 BR5=

4.12.1 RBLE

REALEF2.1.2.1.
4.1.2.2 BERAK SHAEAK

& 38 X1 R ZUCIx BEFE SN A& BRI 53 5 ) A METE AR R TRV Y, R B2ETE
FANFTIEH B LB a3 AEskde . Sk MU R I LA R AN FRAE RN B L A
8]
4123 BUAERELKERNE

FEAR R R E A B AR R X R A AR TE AN T TR BB Sk K AR (L
4124 B LEERR

FHABEERE- SRS REN N 1%MEBRR | B HCH 3% EMAE © K=
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FHLNAFERLFIHE X

4111122, 4R iRU 8 xt b F R BRI B AR AR TR R FF TR B BR A METE A Sk () AT R A
HEATRE -
4.1.2.5 B LERY SRE

HUAR EFFIEB B MEEAT LB T 65% RIS 65%M AP EE, HiRFIE
Fe & 75%. 85%. 95%- 100%HIEREEKBLAK, B4 HKN B H7E 15~20 min. H
BEPRMEAAESOSERA £, FEABM AR E-1045 REBEIESR, EEEELL
8] LEO 1430VP B4 8 TR MEIE R KL &4 .
4.1.2.6 ¥ SOD FEH R T

HETE SOD WEHERIER] 3.1.2.7.
4.1.2.7 M3 POD FEHH 2

#ETe POD FHHERIER] 3.1.2.8.
4.1.2.8 ¥ MDA 2 BN %

WElE MDA S E#WIE R 3.1.2.9.
4.1.2.9 ¥ Pro R T

HE7E MDA & &#IE R 3.1.2.10,
4.1.2.10 3

AR T 3.1.2.11.

4.2 GRE52H

4.2.1 BSCEPIETEFTEHENIMIBEREL

A BB BEIE T e BRSNS R R IT I 1, ARITFIEM Bir s R ¥
RESL R A DA RAE SR ARG O, R B ETETT IR S 20 2 6 NRTS, BNE7EH. 4
BV ERL NNFE RAFEREERC. R 4-1 B 41 PR, SHMEEN S
—A R BN, KRR FRAETEY, THRERBAD, HLHMHUE
B, ZRHEKRJLERAERA, KBS REHRRERE, BMELHARRER, B%
SRR 4~6 d. BEEMETEREAVITTN, XOTHETER L ABER MR, 3k LA E
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B R PELTT B il g il i 1 SL DR 7L 45 B IR T RSk KT

Wi R RARIRAAN, AR, FEARFEISMURTRLE, —RELHE
HRA, HRRABTE SO~15°2Z 0@, HRESL EXSWHERR. L Vv FH, 75
HIARARAE K AR AR AT n, Ak BT MRARRAR R4, METEE LR hRR A
FHRABRROBSMURHRALE, HARABYMIFHEITEK, HLRATE 15°~45°,
HHESK EFFRE D BRI W, SRR 1~2d. ZEHLABEAENR, L8
kAR 45°~90°RF, METEBENN\FH, BERHELEE R AR ARE BSMIR
LEITTHRFAIES, RARIR R M R SME R AR, IR, BMEKERFANEX,
L BT R B RBEA, DNN\FHER 1~2d. ERZEHX/N\FRPRBERNZ
FBRBAERSY, WNELRERERE, “RELKMA 90°~120°, RERERHRER
B, K\FHFFERE 2~4d, W RARKRTARGERRK, BREX, HL5%
SEMETREERER, HLERERENE, ABRZRHEUET RIFEMSE. 23/
NFH K\FH, BELTRROELTFRER RKEE. T, ELRAEERRK
Eili EAEARN, HKTEA TS, MEEHABEY. 28R0EHELREHR
BENERE, X ERMROBRAERES. TH, RIGEFE, BEHRARFE
4~7d.

B 4-1 IR IESM B ST (a RIEH: b AIFH: oV FH: dA\FH: e XI\FH: (BERD

Fig.4-1 The morphological changes of walnut female flower. (a to f indicate the name of female flowering
stage)
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FBRWAFH T F X

F4-1 BRI FETE

Table 4-1 Flowering process of walnut female flowers

piRiAvE = FERY HLHE Bk A HESRR B B A L
Flowering process Total days (d) Stigma color ~ Stigma angle (°) Stigma mucus
B BB TR
Period before the stigma 4~6 . . 0°
Light green or pink No mucus
have expanded
I RECRBILE TR
Period of stigma lobes begin 1~2 5e~15°
em & Light green or pink No mucus
to separate
vV FH RRBIMNLE DER
Period of stigma lobes have 1~2 . 15°~45° Small amount of
Pale yellow or pink
expanded to an angle of 15° mucus
NNFH "t BEHWB
Period of stigma lobes have 1~2 45°~90°
Yellow More mucus
expanded to an angle of 30°
KINFH RE RKEHE
Period of stigma lobes have 2~4 90°~120°
Yellow A lot of mucus
expanded to an angle of 45°
Bl N T
Period of stigma lobes begin 4~7 90°~120°
Tan Dry mucus

to withered

4.2.2 ERRALXIPRIERAL XS KBIR0G

R 4-2 0740, MERESAKEMRVIFHZE RN\ EH —BHL TEKNR, FEX
NFRIFHSACER IR R, HREESITIERE LM EKTRRFIRM, #5500
Bon, MERYUTH, MEEANLCBEERNKELEEHER, V 2 BEKEIEE
SKIPPEIREA (3.8310.18) mm, SEHEAMIER LFHKERN (4.37£0.26) mm,
TERRKEMNEREIREEKT (P<0.01) , /NJ\FHIXT AR H A 8 R R 15 4
KRB 027 mm, —FFHHAKEZEREE (P<0.05) . KNFH, MEHLK
BRI ERE IR K, KBRS (5.57£0.19) mm, WHEEBNY (6.25+0.09)
mm, XREREEELKENE TR, B-HXRBEE (P<0.01) . HIEH
B, MEERERALRANT R TH. EEBETT. BEEANEY, OBk
KK ERA DT Bitk, BRELSEMELELKE, SBMEEERD,
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BRELI T B RAB LB BE ﬁzfﬁ/ﬁ;ﬁ%”_‘é‘ K9

FIEMETEHE KKK, SRTH, BERLT.

R 42 BHEEXBIMAARILERIKEER

Table.4-2 Difference of walnut stigma length between control plants and test plants

Xt FEAEBRMETE Control AL PRMETE Test
TFIER - -
Flowering stage HEXKE HLKE
Stigma length (mm) Stigma length (mm)
I
Period of stigma lobes begin to 3.51+£0.21a 3.31+0.20a
separate
vV FH
Period of stigma lobes have 4.3710.26aA 3.83+0.18bB
expanded to an angle of 15°
PMNFH
Period of stigma lobes have 5.40£0.19aA 5.13+0.18bA
expanded to an angle of 30°
KINFH
Period of stigma lobes have 6.25+0.09aA 5.5710.19bB
expanded to an angle of 45°
BEH

Period of stigma lobes begin to - C
withered

F: RPE=FHRHFRE (n=4) ; NEFHLFRRT 005 KFEREFE (P<005) ; KEFHLRFRFR001 KFERREE (P<
0.01) ;
Note: Each point is the mean of three replicates+SD (n=4) Different lower-case and uppercase letters respectively indicate significant differences

(P<0.05) and extreme significant differences (P<0.01)

4.2.3 BRR L XYHIETAE SOEMER R0T

RABKK -SRI ENEZGETEE LT8R EBHNEE. BR, ™~
EREME L. REFEFRFAEMELRNTEE. SFR0K 4-3 A 42 For, &
AWML R FESFFE T, CEEATIN BEATEMEYITY, —RELNE ERE
BAE, BRI, SRRV RAR B AR, WeRELRERE
WA RAERN, BRI AERE LR TR, A RHELAENER. BN
WG 2 T Sk b SR AR R B 40 D 1 A1 R BT ARY K, A Sk B T4 4 th 7R B g 38
. WE, MLV FRELEVRR L. R, REBEHLITHER, HREkRETE
FA B R AR, EAFCERMA, MEERELTRDNB W, L8
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FEBLAMKFTLFL AT

SEAAERE, TCEERELLVEATESHE, EREANEK, Bk, Bk
RO, BRETRE. BENN\FH, RERNGCEEKS TR ES
AR, fEAEAR, HEE, EXBHEESESEES, FR, HRREAELNER
B, AR S ME DR, ARB RS, NRERUASL MR, RE
Bt MERXN\FY, KBHFERES, EREA, SERERRBREG, X RE
WRAEKERE R, B, HRIAEERE ST W, RATEME, X RERTE
SKAWKRR, THEER. AETEEY, PETLMELELKEKPRRTHE
SR, FEkEARTRBN, RUNSECAS, RENEKARGBATE, XWRE
PR BB RS AT R T — B, 0 RE T HE . I MEHETE A SR
WS, IWTRESKT R, FESBRK-RUMEN e AL, BAR
SATHMEAEK A R RAF W, MO KRR, SRRk TR
& 43 MBI R A ARLAEBELENESR

Table.4-3 Difference of walnut stigma activity between control plants and test plants

Xt BB AEHR#ETE Control BRI BRBELE Test
RSk W BEkmEME BEkEmaw ket

Flowering stage Stigma mucus ~ Stigma receptivity ~Stigma mucus Stigma receptivity

FFIERT

HIFT A
Period of stigma lobes begin to
separate
vV EH
Period of stigma lobes have +/= + +/— +/—
expanded to an angle of 15°
PMINFH
Period of stigma lobes have + ++ +/= +
expanded to an angle of 30°
RINFH
Period of stigma lobes have ++ +++ + ++
expanded to an angle of 45°
BEM
Period of stigma lobes begin to +/— +/—= - +/—
withered

H: () HEATEHRS S H-EAEROERSY: HELSEER: +HEXTAREESY, O —TRATRY; +/-FARFEH
B +REUHRE: ++HAFUERE: ++ AR

Note(1)-stigma not secrete mucus.+/-stigma secrete a little mucus;+stigma secrete many mucus;++stigima secrete much mucus;(2)-stigma had no

receptivity;+/-stigma had some receptivity:+stigma had strong receptivity;++stigma had stronger receptivity, + + + stigma had strongest receptivity
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E R REL R S BB i A P L R 7L 7 B IR Je R E KB

B 42 BREBANAARLABHELENESR (al~as5: AIBHEBK: bl~bS5: XREHK)
Fig.4-2 Difference of walnut stigma activity between control plants and test plants (al to a5 indicate test
plants.bl to b5 indicate control plants. )

4.2.4 BRRELVELABRP SR

EILE 4-3 B E AT, X RS SO MY SR I AR R 40 F R AR
Wi, Ak ERURIREARER TN, BARSHTEE. VR, BRAMER 52X
R R, EXARBHNES, BEATHERRE, X EMERRBRERS, AEh
FIBA R R REFEOERE. B CEEREAECBUESErR, SBREREEELRE
B R AR TR B U4 K B ) B AR R P o, SR EVATE T 20 R, AR TE 4048,
FREN, BOoEKAREHR, EERKET, BAKNKBAKITH, FELREEST
SPHREREA, RN T TR TER AL AT 7, TERTRLsE DAY B AR K
ERIERHERD,
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FBENAZ T LI

B 4-3 ZBkIETE R A AR LA BHE BRI SES

Fig.4-3 Difference of walnut Stigma micromorphological characters between control plants and test plants
425 BRELXVEEE SOD. POD iEA] MDA, Pro SR

4251 HAKLBE SOD FHHPH

WA 4-4 frw, @ xTHELE SOD EHERIE KB, #ETE SOD FEHE KR LEH ML
SOD WE SN jG R EAARIF—B, HARELSBEMMET SOD EtEm. #
FEXIAEH, REFERHE PR XT B ARE 7L SOD YR HE IR A, B M MRMETE SOD ¥E 1 £ (147.34
+30.48) wg, AEMEHEA (113.46+9.85) wg, KIEHEMKHLXT BB T 33.88
weg. METERIEH, XREENLEBRIET SOD BRI K FARIMEeME, &
EERMEIE SOD IEHRHIERIBRKME, £ (198.43+£23.60) wg, RN, *MRiEHIERE
SOD EMHIAFIEME R (154.80+£3.95) wg, ALFEMEMRMETE SOD &M Hoxt M FY
HI4) 28.18%, ALEMEHRAIX AT SOD iEHEREE (P<0.05) , HAMIERTE
B, SHETERICHIMAL, TRERMLEEREE SOD HHMER T M, i,
KEEE R BRIETE SOD SRR B F X Mitek, o BEKEE 6.23 we. BRMBLSHE
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B R EL X BB B W R S AL 35 BB e RS K I

& SOD FEHAEBMERA R s hn .

250 - b7 T Rtk
D AR i bk
b
200
a
i.j ~ aA
FE 1504 S Z a a
£ a // I 1
I ) 77 |
!
BZ w0 / /
¢ T Y
i) 2 FEE

ML

Female flowering stage

4-4 FHRMETE T BN G APEALIE SOD B ER (FHAELHFEE, n=3) . NEFFFEEKT
005 KFEFREE (P<0.05) ; AEFERRRT0.01 KEEFREE (P<0.0D .
Fig.4-4 Difference of SOD activity in walnut female flowers between control plants and test plants (mean
£5D,n=3) . lower-case and uppercase letters respectively indicate significant differences (P<0.05) and
extreme significant differences (P<0.01) .

4.2.5.2 B RELD 3L POD FEHH B

&l 4-5 Fi, #ETE POD iEHE 25605 R RLiES, BAFEERMEE POD 7
MO BN BB X T RER, SRMESBUER POD FEiEESN TN
BARBESEIN. EREN, X BEEMLEREREE POD FBHEHEREK, Hi®
R BAEREAE POD EH L B EMZ R, LAFHEMR T X R POD i, Xy
AV BRIERT, POD JETESS i 3t PR SR AN AL BR AR AR R A I U B R, 3 BRI R
£ POD #EHR (12.541.73) OD470/g: min, ZCEHEBRA (7.540.58) OD470/g: min,
B B AR M RRAE TS POD FEHE R 3T IBAEER 153.33%, BHMKTIHE T X REE,
Ly RIS POD EHERRESE (P<0.01) . MTERIER, HWEHKEEH POD i
WX EREAYIERIKTE, —EHERZERTAE, BEXFEN, LCEEKRK POD EHEL

42



FHARMAFFTLFREX

X RE R RRERE KT
. xR
bB I & EE %
12 +
:»_“-:; i 1 aA
) 1
25 ’
£2
=3
= 5 a T a 1
RS ]
) / //
0 . / 4
=

B *5
BETETERA

Female flowering stage

TE

4-5 ZPRIETER BREN A AR L &1 POD B ER (FHELHRESE, n=3) . NEFBFRART
0.05 KFEREE (P<0.05) : AEFBEREHRT 001 KFERREE (P<0.0D) .
Fig.4-5 Difference of POD activity in walnut female flowers between control plants and test plants (mean
+5D,n=3) . lower-case and uppercase letters respectively indicate significant differences (P<0.05) and
extreme significant differences (P<0.01) .

4253 HRELEE MDA S RHEH

HETE MDA & BABANEH 2 A INERONIMKES, LHEEK MDA SEAT
SR, HARMALEHETE MDA & BEMES NN REBAFRREESM. B 5-6 5
=, WEIERITER, AEREERRRN BT MDA SEXHEER, BABEMEENXBE
tk MDA & E# 4 TRIGKT, BT HABEH, xREKNLEEK MDA SEHY)
EHA SR, L=k MDA & BRAITEHIN 4.86 £, TR VITEHAT 5.06 15,
KBRS MDA S E X BEAENT 7.90%, ExRERNLEE% MDA 58
ERAEE. BRI, X REKRGEEKEL MDA SEH TR, LGEERLE
TEHI TR T 0.29 umol/g, XTHRMER FMET 0.57 pmol/g, ACEEMIHR M T M8 B/ T X FiAE
Bk, AEMREETE MDA S ER T BEMRE, AKX RERK MDA & E7EMIER
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HEREZE (P<0.05) .
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Female flowering stage

§ 4-6 UMM RBINEABRLLE MDA FBES (EMEIRESE, 1=3) . NEFEBTRER
005 KFERRE (P<0.05) ; XEFHRFERF 001 KEERRREE (P<0.0D .
Fig.4-6 Difference of MDA content in walnut female flowers between control plants and test plants (mean
+SD,n=3) .lower-case and uppercase letters respectively indicate significant differences (P<0.05) and
extreme significant differences (P<0.01) .

4.2.5.4 H R L B Pro 2 RN WH

d1/& 4-7 AT40, BETE Pro S B S8BT FRRRES, BRI XIIR L INE FIK
miE%, HBERBRLIEEMML Pro S EEMENENTTIEMBEAREEE . Hk
BAEH, MEHEENNEEKPo SEXEENER, BLEHEKML Pro EEIFE
=T XAk METEWITERT, AEERAX RUEPRETE Pro S BERA K, SEBYES
FEERAKY, EEBRETE Pro & B RIS S, MAREH, X RERMLEE
PREETE Pro S BBBA TGN, FHEBTEHMIEE, *HRERNEM 12.5%, AEHEE
WINT 6.67%, BRMELIEATXACEEMIEIE Pro 3BT REAZEMNT 5.83%.
HETERIES, MM EM Pro S BMA TH, SXTHIERML, LEAEKETE

Pro 528 5.

44



FBLAM K FFLF 83

0.20 ~ 77 3t B Hk
a [ A Bk
a
a
0.16 - a a 1

7

\

0.12 o

-,

A !
[RRLS

A

0.08

I A2
Pro content (mg/g F'W)

0.04 4

\\\\\\ N -

0.00

e 3

ETEAEH
Female flowering stage

¥

B 4-7 BHkIETEIT BN E A LLAIE MDA S BES (FHAELHFEE, n=3) . N\EFEFREE
RO0SKFEEREE (P<0.05
Fig.4-7 Difference of Pro content in walnut female flowers between control plants and test plants (mean=+
SD,n=3) .lower-case letters indicate significant differences (P<0.05) .

4.3 i1t

EREEARAFEMETEARNGERR. EHARIFARERZHOF R
T, ARABER TR SBEYIFERERLD . ERTD. ERERKEATE, AR
PERRERE L. il EHERENZERYEREE WS SUESAEREEN M, |
BREZERMERA RS WY L EFERE LD, A FFERRTERRER/D, BERBUE
BEME. Sarah LEF'RIKRERSHBSAHEMDOEHREHREW, FHEER
BAKKARR, ERITE. BRELSIER—ITEH BRI S K X 5 R
A R—#REGU LSS ERENESEEKEFREREMU. ZRRE REERY,
B AR ML 3 EMEIEAE K RV M B R D, HESKRI TR RRR. FRTAERHA, KR
IR . MEFERERSSPRMRASARN W E, BN TRES. EXHA
T, BRMELEEMRAL BN, BREFCRE, — I EEDH KDL
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WE, METHEKNEEESIE, 5—FEHRDTHLSHEREMNER, mAXE
BRI 77, PHES TR SAEK AT IRGIG ), WAL, X S H AR
BRI METER B WA AT A B w45 RARZE L. Rk, 760 B AR MBS xR k7L =
EAMER, SEEMEEALKERD, EEET B TFRETET:, Wb kR w5
WE, FRHEKTHRE.
SLEYBEAFEEE (3. TR, KB, E2RSHO ML HHEYH K
SHAEEW, IBEYAARTZHEEY, HHARY, TELHT, @mmH A
FRESHEM, EREMMRARER, AREME, BREAKHTISFRE, HENEY
RS EHEREEY. RLERBENERKETELZISARERTHEW,
BEREERKY, BRELIEPMERR LN EKBETAIFEE, SuEEkEL,
REFHARMEIEAE KK T V FHE RN EHEFIREE (P<0.01) . Eid BMEEW
£, ORRLIBELEEREEAL ENARESE, AR, BoaRaR, HEX
KFET.
BAMEVREWEERN. £HEK, TUMEFERN, BATUEMEN. BEEL
T, EMEAEHENRETESZIRW, L5EMNENSSBHEMNIZEWL, A
TSRS, SBUEMARERZTH. SOD {EAEYEAEENNE DB, fBE
BB A hE 0", AN At 8 E (K0, , POD T# H,0, K#", E
ik, HEYAERREEEERF (0 SOD. POD. CAT) MI&ER/KFREEE KRB E
MR BEFEMENERE. ERSEENENMEY, BRABRLTREREMER T ZokiERE
SOD. POD #EH#E N, R\ZPERDZ I ARBLNMMENGE, XE5EHmERHE
TARBIEAEASFENRL., TEBSTEEREERNELNF—F. MDA RERT
FMAERBRESHESY, ENRENBENARSEN—ENHGE, HEENKNATLL
R 2 G AR Y. HETE MDA SEHEN, RUEEE B4 T G
F, WTUIE MDA R#. Pro EARYWESRASZ —, WLUWERS) EHFETH
YiikeR, Pro MR R RAEY R IR TT R I A — R R H (), FE BB & T
HYEN Pro S KEMA. BARMAT, SxBEKRML, SEEEEE Po SERR
RN, #IEET Pro R ENTER, ZRFEUSMETEYARBENGEE, FFHLIE
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SEVE, HEEYXT IR ENE ARG AE T .

BEkETEE AT B R B R AR S BUE/ETE S8 T SOD. POD ¥ #EFI MDA, Pro &
BARBEENEM, B2, LEMH SOD. POD iH#EM MDA, Pro & B 55X REHKE
KR AMEIEEHR DRI B E R, XU AR BT B AR BRbETEAE K W
Bk, WMEMERTENERUAAR, KPR 8 MEEHANE LR,
TEENRI B RBE A ZETRR N, ARFHEREAARE, Bk, £
Ked, EHE/FE—FHR.

4.4 N

(1) FrEmEh R LB BRBARS, BARBRLLIIMETEREL™4E
REWE, BRBOMZEMEEELKEFESENHIER, (A LRETFHKE
/> 0.68 mm, FEMTREMBEENEARANSSBUMEEHLT B FRE 5T,

(2) FEFEL R LT E BRBRARS, BRBREN VFHERNNE
BRI RRETERE R W B AR TR R E B EMHIER, SR BHEIE SR
SHE, BEEERTHRME.

(3) FEHBA PR TEB AABARS, BREESHEMIEE LA
W4, BAOSTEANERER BELRNHERS, ROEk ERMRNEE.

(4) HETE SOD. POD iE#EHI MDA, Pro & B7EENEH 258 N5 BRMIGKE
% EERBLFHT, BRELSTMIETEAARENSE, $30MEE SOD. POD
WEHER MDA, Pro & BAFRRENIGM, LR ERFIZS.
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5 AR RELTT BT B Rl 72 17 S B R AE 8 B RIFE R I RSl 2 K s

F5F BARIIHIHMERIEKNEMN

MV ERETRBEY AR E . EFERMAEEEK =B MYBRIIRS
ERE. AFREEEETHRERT, BTN EEN %, SHRAER
R TE AL |, EMSIRBIEEEENAETHE, HRAMMEK
M EHANRE, ERBIHTZRER. ZHE, &TRELE, BHRETRFHT,
THRERRE. BHERTEETRENZRE, REFHBEPAMK, EERLIT
HEEKBRAZE, WEEHMR, MKEATTEN XEMRE, EZELEK, B
EHERE T ERZIEMEERNES, KK AOTFERENRELNATHLE &

rrmt e, gl REK, WA, RSN EEARANEKTER"Y. ik
ARFEEX & NEKF=BAHREEWCY, HARELHEHRLEKR T OFARL
MmiE.

BT, XESEBEIAEMT B RBRLABIEZHEERIHR. HEEKKEW,
LI “ BREBEEXNBEREEMRERE = EANFZRER" REHEIE.

5.1 MEE5 S

5.1.1 RBHEH
R R 2.1.1.
5.1.2 BS5%

5121 RBAE

R EF 2.1.2.1.
5.1.2.2 BHRR LY KL N

BEMARINE, B R REANESHREAR. BRINENL.
5122 HELHH

BRI 3.1.2.11.
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52 GR5M

5.2.1 BRBLTIBYERIYRLE KNG

WE 5-1 fin, REHQBREEMEKPRLES “S” &, Bl REYBREKEN
B—th—BHEKTE. 4B 23 HE4A30H (BIRLEKE LA , BREH TH
MREATLRY, BLYREKREB. 4H0BE66A 188 (B2AZEIA,
REPBRAEKEREMR, FEBIRLHEKERAME, ARLHQBHREGKE, Rk
A RBAREA K SEBEE YA RORENAES: 6 H2SHE7HIA (B 10
BEE 12 , REYREKBRRE, UBREURANEE. BBYARES A 23
H (1) FiREK, EERE, XNRLYRRPAAE, SBEEENEEKZ
BMERBAEE. BEARNHES, ARER. ARERNEA, EENIEEK
W, BRAREKEEEHINR, RERFRNIEE, XNZBARKPEKEXTR
K, XREEELIEE 7d B TPHAREKETEET 8.00 mm, LEHEKN 7.91 mm,
b F B A K EI R B BRI ISR AR AN KN ER B H BEHE (P<0.05 ,
K, 4232514 88E (F2AEHE4A) .6 A4 (FETRA) M6B 18 (9
B, ZERLYRERNERREE (P<00D) , SA21ES5H28H (B5HEE
6F) M6 A11H (B8 XAREPRANMEREE (P<0.05) , BHBKEH,
BHAREKERD, EKEFEEHRE, BEEHBRIPEE, LR, LtE2E
BRI BEKRABRRKPIEREEER, RERBE, —FYBRRPLEEER.

—a—XRIEH

—e— BT
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H 7
: /
s 7 v
55 ¥
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z 104 /
&
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B 51 BHREMBIMEAELLBENZERES

Fig.5-1 Difference of walnut longitudinal diameter growth between control plants and test plants

49



R BEL X S B B A P S DA 3 R IS RS £ K

51 BHERENBRNEABRRLBAZRNES

Fig.5-1 Difference of walnut longitudinal diameter growth between control plants and test plants

H# A% X HEHE R Kb HE PR FHE
Date The number of weeks  Control (mm) Test (mm) Average (mm)
23/4 1 7.25+0.59a 7.19+0.64a 7.221+0.59
30/4 2 12.7940.77aA 11.1440.45bB 11.97+1.05
7/5 3 17.821+0.88aA 16.36+0.64bB 17.0911.05
14/5 4 27.05+0.34aA 25.34+0.89bB 26.21+1.08
21/5 5 35.0940.73aA 34.21£0.56bA 34.651£0.76
28/5 6 40.07+0.45aA 39.04+0.83bA 39.56+0.75
4/6 7 43.88+0.58aA 43.00+0.34bB 43.44£0.60
11/6 8 45.55+0.37aA 44.5910.38bA 45.071+0.61
18/6 9 47.33+0.452A 46.27+0.37bB 46.8+0.67
25/6 10 47.76+0.53a 47.13£0.57a 47.45%0.57
217 11 47.941+0.38a 47.521+0.58a 47.73+0.75
917 12 48.20+0.36a 48.13+0.49a 48.08+0.41

E: RPE=FHRLEREE =9 ; IEFBTEERT 005 KFEREE (P<005) : KEFBRERF 001 KFERKEE (P<

00D ;
Note: Each point is the mean of three replicates+SD (n=9) ;Different lower<case and uppercase letters respectively indicate significant differences

(P<0.05) and extreme significant differences (P<0.01) .

5.2.2 BRBLNEHERCHRELE KON

BHRSSBRAENERDE 5-2 ik, BMERBEREKBRLAFERE 8
M “S” RIAEK, HRIHPREK. 4 H23HE4H30H (FB1A) , RLEHR
FiE, TR, XBNEIRELAEKEE, 4 30826 A18H (B2AZEIAD,
R KEEMR, ARLHEBHOPERKE, LR G BRELETRENNEE.
6 H2SHETAIH (BI0AZE 128 , RLAEKBFRME, BELRLHBX IR
SEo MBEEIRA 4 B 23 HITSRAEKE, HERIE, £4 A 30 E 6 A 18 HEMsRA
KEERS MY, XRERBERMHEKERIRX, BTN FOREEK
BEA[AE 6.80 mm, ALFHEHENY 6.53 mm, Ab-TFHRE A4 K50 A AL FRAE pRRTN FRAE BRI R
SHBRALERM, £4HA30HES A28 H (B2 AZEE 6 A) Mia, xfHEKM
MEEERLIEBNANEREE (P<005) , 6 H4HE6AI18H (B7THREHE9
B, —ERIHAERUAHE. 6 A 25 H (B 10 A) EEAMEERA KERE RHR
18, BEARKDMRE, FIAK, LEEKRNREKRRLXRLIEEANERTHE.
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Fig.5-2 Difference of walnut transversel diameter growth between control plants and test plants

% 52 BHREMBHARBELLABREXNIER

Fig.5-2 Difference of walnut transversel diameter growth between control plants and test plants

28 xR xR AR AL EHE R FE
Date The number of weeks Control (mm) Test (mm) Average (mm)
23/4 1 5.32£0.30a 5.22+0.37a 5.27+0.33
30/4 2 8.53+0.40aA 7.92£0.40bA 8.23+0.48
7/5 3 12.014+0.692A 11.16+0.56bB 11.5910.76
14/5 4 18.4510.80SaA 17.58£0.42bA 18.021+0.79
21/5 5 25.74+0.78aA 24.1910.60bB 24.97+1.05
28/5 6 32.16+0.582A 31.05£0.70bB 31.61£0.83
4/6 7 35.65+£0.47a 34.99+0.79a 35.32+0.72
11/6 8 37.58+0.54a 36.58+0.87a 37.081+0.84
18/6 9 39.461+0.27a 38.8740.84a 39.17£0.67
25/6 10 40.301+0.34a 39.94+0.40a 40.1240.40
2/7 11 41.16%0.80a 40.8510.60a 41.01+0.67
9/7 12 41.461+0.33a 41.481+0.46a 41.4710.40

e RPE=FHRFREE =9 ; PEEBRARR 005 KPEREE (P<005) ; KEFBAART 001 KTERREE (P<

0.01) ;

Note: Each point is the mean of three replicates+SD (n=-9) Different lower-case and uppercase letters respectively indicate significant differences
(P<0.05) and extreme significant differences (P<0.01) .

5.3 itie

BN TERRTHRARNOKE . BHARAGMRE RN, BT
WA ERBE, REARMBBNEKTRAE “8” BAK, SHREEIRLER
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E R RE LY B il B A E S 7 B I B RS Ko

HE “S” MR RMAL, F1 ARBEK, B2 AT o AHRTHIEELY,
10 BAEE 12 ARLEKEEFRRE, E5THEERMELE 2 BEE 75
AREEKY, 28 AEE 13 ARLEKREBBINEREER, XTREHTRA
FHRAROWERFNBURSHY. EAREHRLZBEKST, BRELIEH
REFRMZNEE, REARIFHRES R, BT LEERNN BT 54 RERK
BAR, MM REmAEE O REAR, Hit, BREEMENZREERTH A
2. BRRKENEER . REHAREMKE, 504 i04 f—08T 4 i 5 28 n
A MER, GRFEARARER ELAERGMREHRD. 54 ERd KD
MIRRER T4 B ST AES, EE5RROAFERREYHE, FROSEA
HRIAZHERNER, R—RISFHEEEREYY. EHARYE, EHEHET,
AT R AR E SRS, BREEKOERRK, ERSFBMEYH A TR BrEE
ARUPL. KRBEALAMT, PEHKAROMKLZIEN, NTEZEREH/E
MAKE . BT RS 0RE, #efmmi ] fREERNR. 2. A
KAEMETR, IEERERECKN, REWEDBEERDD, KR+, 4
RIS RAMBRAEATELARS HEFR TENESENARIRUTE, BRELHE
FERSCHMM FHORE, TTREWARIER\PREE, SRR KSY. EFRUR. B8
RO RERBCER P, EARSREERIE. ARERE RS, BETBLER
WRLYRE. BRI, EXREKEREREE (P<005) . RELEKEH,
RLHPR. BENEKERRE, FERAMERAER, MEPRENEKRENE
REELHABMEIES, HNEREENRLERERYR. BEK/DSXREKRNH
BREFRAEE.

5.4 /Ng;

(1) ELEHREAREE “S” BAK, HRLHAREKERBR—RBHEK
WE. 05, BRRRLEKBEERBRERS, BRBREMESRLEEEKBNAR
KNGHEEEMEER (P<0.05) , BERILEKEN, ARBEEMNEBREARZK A
ERTEEEA.
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() REEHRELHEBESR “S” BAK, BRIHBEKEARRBHEK
W, BRE, ERELAKBARBERS, BRBENEMRLEESEKMNBR
KANFEREMHER (P<005) , ERFEKFEY, BRRERBHRLEEZRD
HERKEREERW.
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6.1 it

S F R EAMERAR N ERRIERMN ARBREL SEEHEENER
%, ET “ARBRLIEBER TR ERLEKPERFEBBK” , KPRLL
BRSO EREN RS AREA, KA RR A E, BT BRI
RS, RBRENERERLERKNER, EXT “ BRBRENEER TR E
RELERFEFFEBBRE” , FVSERTEFREREELTE, RT BRE
extFrEEEA TR MR EKERNIAR. FRBEUTEEL®R:

(1) BABALEZSEEEE, SHERHERNEIER T YR SR,
FEEET . MENTH. XX, EERT.

(2) ARELLFEEMBEEH FHEKERK. BAEKERD, FRMEEK
BERAD, ERERIRIE, FEERRNEHRIL, BEELKHREE, EKIEHEIE
FrEutE. AL ERIA B AR S FERBHELE SOD. POD {E1EH MDA, Pro
EBEARFENBARRERIEM, SRR T RAFIZEH.

(3) BRBLLSEBUERA LKA/, FTRERSS, SRTH. EERT, BE
FESLA TS S, Rk RES, TR/, FBEEk ERETERNBENRET.
FEAALHUH L RIN BRBEL L SBEBMET SOD. POD EHEM MDA, Pro & &R
RIFEM A RSN, SRk RAF M .

(4) ARELLIMERELYR. BRNEKEEFEREEW, EXRENRE
RKIERERW.

6.2 BE

FEEARBERSREETENBAENXR, BRARENEYHNERKTRY
W, PRRS T RAAEFHRBRRE. R CEIHIHRRBRELTEHE . EENEH
BAEKREHRTFEW, BT 3EEERN R FER R L8 & U™ £ R WL A ¥
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