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Table 1 Cultivars and resources of tested Juglans regia L.
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Table 2 Phenophases of 11 walnut cultivars M.D
i EEh IR JRE-HH A Male flowers phase WEAEW Female flowers phase
Cultivare Bud sprouted Bud spreading Frondesce foyiz il A A Fapiz:] AL b iz ]
stage stage stage  Primary flowering stage Florescence Final flowering stage Primary flowering stage Florescence Final flowering stage
“PE#k 3 5”“Xilin No. 3’ 4.10 4.12 4.13 4.15 4.16 4.22 4.25 4.26 4. 30
“PE#k 2 57 “Xilin No. 27 4.7 4.9 4.10 4.16 4.18 4.26 4.15 4.16 4.24
“I& 185”¢Wen 185’ 4.5 4.7 4.10 4.16 4.20 4.27 4.15 4.16 4.26
“+-3€/R” ¢ Turair? 4.14 4.16 4. 20 4.18 4,23 4.28 4,27 4,28 4. 30
“BR 4% )7 ¢ Chandler’ 4.10 4.13 4.16 4.18 4. 20 4.24 4,26 4,28 5.9
“FT]” ¢ Chico’ 4.10 4.12 4.13 4.18 4,22 4.28 4.15 4.16 5.1
“PEdk 1 5”“Xifu No. 17 4.10 4.11 4.13 4.15 4.16 4.22 4,24 4. 26 4. 30
“Pik 2 57 “Xifu No. 27 4.10 4.12 4.13 4.16 4.17 4.26 4.15 4.16 4.24
“FHF” Xiangling” 4.7 4.9 4.10 4.13 4.15 4. 20 4.20 4.22 4.28
“JCE"*Yuanfeng’ 4.7 4.10 4.13 4.16 4.17 4.22 4.20 4.23 4.28
“FWE” ¢ Fenghui” 4.5 4.7 4.10 4.16 4.17 4.23 4.22 4.24 4.28
H2Z= {5 F Ranger/d 9 9 10 5 8 8 12 12 15
AR RBC.V.)/ % 2.2 2.1 2.5 1.2 L9 L9 3.3 3.5 3.2
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Table 3 Correlation coefficient matrix and significance of phenological phases
TWH B By Bs Fi Fy F3 Fy Fs Fs

B 1 0. 696 * —0. 566 —0. 508 —0. 370 —0. 449 —0. 248 —0. 154 —0. 388
By 0. 696 * 1 —0. 653 * —0.535 —0. 267 —0. 262 —0. 241 —0. 220 —0. 303
Bs —0. 566 —0. 653 % 1 0. 655 * 0.614 0. 428 0. 581 0. 530 0. 318
F —0. 508 —0. 535 0.655* 1 0. 879* * 0.775* * 0.091 0. 050 0. 589
Fo —0. 370 —0. 267 0.614 0. 879 * * 1 0. 881* * —0. 006 —0.070 0. 428
F3 —0. 449 —0. 262 0. 428 0.775* * 0.881* * 1 —0. 322 —0. 406 0. 188
Fy —0. 248 —0. 241 0. 581 0. 091 —0. 006 —0. 322 1 0. 990 * * 0.175
Fs —0.154 —0. 220 0. 530 0. 050 —0. 070 —0. 406 0. 990 * * 1 0.175
Fs —0. 388 —0. 303 0. 318 0. 589 0. 428 0. 188 0.175 0.175 1
7 BE xR BE.
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Table 4 Contribution rate of each component on total variance

5B B By Bs Fi F2 F3 Fy Fs Fs

M Z TR Total viriance contribution rate/ % 47. 045 27. 872 10. 356 8. 909 3.948 1. 411 0. 404 0. 043 0.013
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Fig.1 Male and female flowers’ florescence of

11 early-fruiting walnut cultivars

2.4 REHGFR BBk dh B O 2G4

BRI R, W 76 8 AR 3 U Pk Y R s
77 X TERE P S H R E AL U E . IRIEE R
WM IR TR, R — MR AR TE4E 4 H 10 HHj,4
A 15 Hitk/D kA, Mk 2 ME 1 0TH,“FB” Tk
3BV IR IRAFH” T ET VR R 1 B
HIMELEING 72 4 A 20~27 H 2Z I8l , B8k T BE 7R /2 F 5
“PUAK 2 7. “Ta$k 2 57 “UR 185”7, “HL0] 7 MELE B
¥iE 4 A 15 H A b RE#ETT e FR f6 3 , P, “3F 387,
“PIAR 357 “3RR7VIREF Y TT T TR
1 S 7EIE AL AR I Ak i & 28 & A, LR P Ak 2
B7PUEk 2 57 IR 1857 ],
3 W5

IR R R, kIR A [R) F 2 A [R] o 5 ) 49
BHIFFER R 2 5, Ho P AR R 1 22 5 e R, HL K2 E
TERT AR, PR R R, 22 53t d /N ) SR AT 3
ZEBIFRM I AL S RECTR 2. 270 HETEI Y 2L 5
RECPYIR 1675, AL M0 AR R R BOF ¥k 3,330,
HUAT A 7E HAR AT B R IR R I 22 57 F B &
FRTEMETER] , AR R B ST S R R E 2R METE Y
ZFEE. EROAITER BN, 2 s IR R
PRAT, 2> 515 5 n 301 e A6 30 46 391 R e A B AR W R S
A RE T2 B Sh AT R R B A S O RN 3 R 2
SRS , R BOG & VR FIARRL T B DA 52 1l Ji& i
) B[] 5 3 — 25 52 o A% Mk 140 A B A G 3 R R A B AR

18

KIS .

“@‘% 2 %}’\“ﬁ 185”“‘¥m”}§ a:lﬂ,ﬁ%ﬁ ,“%1’&\”\
“E‘% 3 %”\“i%ﬁ(”\“?ﬁ*%%h”\“j_-.EEF”\“EF%”\“E&
1 878 TR, SHRIT S A EE EihEl |
XUREFS DT (R T 45 R — B “PEk 2 B8 T M A R 2
R, B A SEEIIAN, “VEEk 2 B R MR, 5%
REERA—E A 5H RSN B B R B E
qjiaﬁ_ﬁu “ﬁ% 2 _%‘”‘“?ZE 185”\“¥m”$ﬂ“ﬁ& 2
SR LL BB B/ PEM 3 B 3R VTR R
B COuE” CFEETIER 1 BTREN T ERERN
Wu “ﬁ% 2 _%‘”‘“ﬁ‘j:k 2 %”\“i& 185”‘“:t§g;J—\»”‘“
A CBREEERIAE R TR TR E R B
“E3RIR7 A R 1857 AR “TETR 1 BB 5
“EIER7AIE R TRAFE R . ZBER R 11 M
B A B “PaAK 3 57 “ L3R A 18 M B &
i —E MR, “FE7.VEM 3 5713k
IR CBREEHEN” VCOUEY VR VTEER 1 BRI ER
KRk E o A, HORECTEM 2 57 “Patk 2 B2 IR
185”%‘]“¥m”0

SE Uk
(1] EB5B,ESEE, HER,%. 2006 £RE LTS BEERELD $
[ FHt,2007(1) :53-58.
(2] m¥H=xE.ZEE KRS OB XEREBEEREERE
[C). 2008 4% v [H #1 ¥y i = AR AE4 6 S04, 2008123127,
[3] BWEE,XF, THME, 5. BE Rk m A EENEED]
o [ 54, 2007(3) 1 11-12.
(4] XUPEB, 3K H1 B, 30 SRR, 25, 1% Ak b R % T 33 R M0 900 0 B 38 A U
M. b3 A E Al H R, 2007 :49-50.
(5] #<F4,I0NE, EHF,. % BEMEAKETAEI R &R
#,2004(4) :8-10.
(6] FBRERE, BRMM 47 7058, Ak SR Bk Uy 1t B S [T ). R BF AR 58
2011(3):97-101.
(7] BigR,XH, B2 T, 5. Wi R Ay e Mg ] SR P25
55288,2010,24(4) : 3-5.
[8] E#RE, k¥ =. SPSS it 447 5 B F LM, b 58 ML Toll i AR
#1,2009.
(9] #RZREE, KIEFE. A EBAKIMI. JU3T - o B AR H ARt , 1992.
[10] F FH4k. BObMor it 5 2k /40 2 B gx [T, 93, 2001,21(3) .
388-391.
(117 skas4g, w40 40k o Ak S BerE B 53 (0], [ 20 % ), 1993,20(2) .
133-138.
[12] BRIT,AR/NER, B2 FE, 45 AN [ B S A%k ot i 4y 4 30 WL 4% 5 (IR YR BT
HEVEA [T, FraEAR l K224, 2010, 33(6) :479-483.
[13] RAE . HEE,F IR, % BRI XS F/NET]. FEdL
PR B2, 1993,8(2) :58-66.
[14] TRHe. oo SE R Bk A0 BT B IR R A [T, KRIL K224k, 2005,11(2)
22-27.
[15] xU#L%s, ki85, A =, 45, B I Ak M 15 30 WL 2% 55 3k 06 7 b A0 Y
fEpE(]]. b2 ,2011(24) : 14-17.

(161 FRIREE , TRBFE. P EIRM A « BB LM, JbaT. op EAROl H ARA:
1996.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

wF @ ¥ 201301):19~2 « iRIGFHZ -

FANTEMA Y HERDRH B TR EFH R

}HJ %gl’%'*ﬁ )\19%$i %19$%%ﬂ29%%£2

(L PEHCRAMBHE R B2 BV ER 71210052, PUALARMRBHE R 2 B2 %58 . BRF Ak 712100)

B ERXRAS>VEAFARBEAMELSNG T X, AET YHERUINARA R RAF
0T RO RAE BRI SRR E T ot A Tk R (CRLD WA, SFRF A ARt R A
WREMPERA>HRENSH, ERERAS AR Y BERING B LR LA, R
MM RGOSR EREREFRH T EIENANXZ, EXARASMN I BERKFERE
EFSAGHERYR _GBABRY I BEREARAD . “KE2F">“ZHFE">“FuR
BPSYRE 65TV >SMER; BB R MAEB X T EAE ;A A KAkt AR
BT ABEFRMREF A TERE R, Art A e 5B BT 1.592~1. 661, ket A 4
WO gRANT 1. 280~1.405; CRL A~ F 15.13% ~19.60% ., s FMALE k4, A= B Kt ey
SHBHA T 1.627~1.728, vt K A 64 5 A T 1.329~1. 433, CRL A~ F 16.55% ~
18.87% ., & ,vT A A ET A REFIET K ARG PR 5 HKRE,

KRR APTE LB T S (B 3A s HIR S5 5 it i TTBRR (CRL) 5 Y JESE R 4

FESEES661.1 STHFRIEAS:A  XE4S:1001—0009(2013)11—0019—06

BRPGATE R [ J5 B AN R 3 R E
A XA L3 L 2011 AFBRVEER SR T WA FR 7

F—EEE A X #5(1986-), B, T IBTARA L, LA L, BFRF

FRIRCEFE AR FR IR . REE R+ 1R, 2
“FTRTREREAERKE 73.33 7 h' , R EKIA
#1000 J7 %, BSZBIALRIE R , SER A PR R R S i

BT A5 . T AR R 20 R SR A O Ay, (LR
MR G E BRI R R R E RN R A
ERMHET BN EZERE , R RS =
(B 43 A YerE I X L B BRAR B . A AR R A
G P AR 25 ] 23T REAS S B R DL AR AR R A o A A 4
IR B IR 7 R AL B K IR . HAMFZ 2 E
Xt A B PO T R B RS B RO E R

#) A BRI A W W %, Frmail.617661787@qq. com.
BAEMEE KA (1964-), B @K RALH £, 8K AL LM
FRFE D W EEFH KA T, E-mail: zhangsheqi @ nwsuaf.
edu. cn,

EEWA B R RLH48"F 85 A B (2011-224); B R F R &k
F AR Z F e B (CARS28),

W= B #3:2013—03—06

Phenophase Observation and Varieties Choice in
Avoiding the Late Frost Damage of Early-fruiting Walnut Cultivars

XU Jing,ZHAI Mei-zhi,GUO Li-xia,BO Ying-sheng
(College of Forestry,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100)

Abstract : Suffering from late frost is one of the most serious problems that restrict the production of walnut. A field
observation on the phenophase of 11 early-fruiting was carried out in a walnut experiment station in Shanyang-Shangluo
in 2011. The phonological behavior of different walnut cultivars was designed and to evaluate their abilities in avoiding the
late frost damage,as well as to choose appropriate pollination varieties. The results showed that different walnut cultivars
had obvious difference in different phenological phases. The most significant phase was the end of female phase,and the
beginning of male phase showed no obvious difference. Three kinds of walnut cultivars were protogyny (‘Xilin No. 2”7,
‘Wen-185", ‘Qike’ , seven were protandry (‘¢ Xiangling”, ¢ Xilin No. 3”, ¢ Tulaier ’, ‘ Chandler’, ¢ Yuanfeng’, ¢ Fenghui’,
‘Xifu No. 1”), and one was monochogamy (¢ Xifu No. 2”); nine other varieties need to configure the pollination tree;
‘Xiangling”’ , ‘Xilin No. 3, ¢ Tulaier ’, ¢ Chandler’, ¢ Yuanfeng’, ‘ Fenghui’, ¢ Xifu No. 1’, which could avoid late frost
damage, were considered the first choice of walnut cultivation varieties in the place where have late frost damage.

Key words : walnut ; phenophase;male and female florescence;avoiding late frost varieties
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