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Table 1 Experiment design
BR SRR EE (X 100) Light intensity( X 100)/1x
Kbz i H .
. Transmittance [gz3l FIH il IR
Treatment Project
/% Stone hardening stage(L1) Filling stage(1.2)  Oil conversion stage(L.3)  Fruit maturation stage(L4)

CK s 100 1211 1338 1028 996

Ty — R 84 1023 1037 832 805

Tz Z A 69 839 933 672 638

T3 ZEIER 54 656 737 517 520

Ty P 2R 43 527 586 410 406
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B2 (Pro) % B I 7€ 2R 8 e K B IR 155 0 1
(MDA) & =il R FI AR 2R
1.3.3 MR fEIgs i E
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PR S T R MR ECPORERE i
@ W AR E RN E, B gl 3
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FEG BB 10 X 40 58 (BB X B T
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M2k R HOEH U BE R, R e H — AR
AR RRAE Y e — R G YDEEE A XN
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LW EE BT BXXHFTERR

O 100%%E G 100%(CK) Light transmittance

84%3% J6H 84%(T1) Light transmittance

69%3% JH 69%(T2) Light transmittance

Bl 54%3%)Z 54%(Ts) Light transmittance

B 43%% G 43%(Ts) Light transmittance
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Fig. 1 Change of Chl{a+Db) content of

leaves under different light stress
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Fig. 2 Change of proline content of leaves

under different light stress
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Fig. 3 Change of water potential of

leaves under different light stress
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Table 2 Effect of different light stress on stomatal characteristic of walnut leaf
b3 SELKE SALTEE @R SAmE
Treatment Stomatal length/pm Stomatal width/pm Area of porosity/um?  Stomatal density/ (4~ » mm—2)
£96(CK) All potical 27.74+2.55bB 21.1+2. 71aA 594, 6+120. 3A 9.140. 78aA
84%%EIEH(T1) Transmittance 84% 31. 03-2. 83aA 20. 921, 97aA 649. 284, 6A 9.02:0. 87aA
69% %62 (Tz) Transmittance 69% 28.3+1. 66bAB 20. 142, 67abAB 571.8+107. 3AB 8.840. 83aA
54% V6B (Ts) Transmittance 54% 28.0=1. 50bbB 18. 43-1. 42bcAB 511. 055, 7B 7.341. 23bB
43%%YEH(Ty) Transmittance 43% 28. 042, 45bB 17.922.15¢B 503. 31-104, 3B 6. 720. 87bB

2.3 EEAX @RISR

BrsTm i N R G A R T 461 T Y
A, A BT T AR AR SRS B T, R —
MRS BE T e A KRB 70 . iR 3 ]
WL R B A R L B R AR A
AR W= HRZE KA AR g 4 AR i/
M), REF AR R S B BB BB, T7
ZaHRV,CK T E.TREEBEERT T,

T T Ty BERBERE 3 HI4R S T 0.06,0.07,
0.08.0.13 pm, T 3R B JE & 3 5148 & T 0. 02,
0.04.0.09.0. 12 pm, 4 4L B G B EH2EF;
T LB T R IBRHNEERER T T:.T,,
SrBIETHT 1.25,2.03 um, 5 CK. T, KB E
Z5;CK TR i HARER/ T T T, 2
FIWH T 3.11,4. 69 pm, CK TR S 4 K B2

BESTF L. T:;. T, 5T HELEHFLEER.

%3 AEXBE TRt FRHEaNER
Table 3 Difference of anatomical structure of walnut leaf under different light stress
EK TEK BHAR LizEvikl RS
s o o - o o AT
Upper epidermis Lower epidermis Spongy tissue Palisade tissue Epidermisl length .
Treatment Palisade/Spongy
/pm /pm /pm /pm /um
2 (CKD
1. 20£0. 320a 1. 01£0. 145a 5. 33%1. 700ab 12. 0012, 598a 19. 5443. 656a 2. 2510, 205a
All potical
84N FENHH(T)
1.14=£0. 207a 0. 99740, 169a 5.77%1.392a 11. 6743.317a 19.57+2. 261a 2.027%0. 187a
Transmittance 84 %
69NBICHE(T2)
1.1340. 132a 0.97%£0. 087a 4.89+1. 453abe 9. 81%1.993ab 16. 8042. 284b 1.9740. 203a
Transmittance 69%
54N EHH(T)
1.124£0. 068a 0. 92740, 148a 4, 5241, 002be 8. 8912. 028bc 15. 46%1. 971c 1. 95£0. 266a
Transmittance 54 %
43%BEHHE(TL)
1. 07=£0. 180a 0.89%0.117a 3.74=F0. 416¢ 7.31%2. 554c 13.0142. 791c 0.57%0.197a

Transmittance 43 %
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ZHANG Shubin'? ,ZHANG Rui**? , XU Chongzhi"?, GUO Liuyang® , GAO Shan® ,GUO Long* , ZHANG Jianliang*
(1. Xinjiang Production and Construction Corps of Xinjiang Characteristic Fruit Production Engineering Laboratory, Alar,
Xinjiang 843300; 2. Xinjiang Production and Construction Corps Key Laboratory of Protection and Utilization of Biological
Resources in Tarim Basin, Alar, Xinjiang 843300; 3. College of Plant Science and Technology, Tarim University, Alar,
Xinjiang 843300;4. Xinjiang Production and Construction Corps First Division of the 3 Forestry Station, Alar, Xinjiang
843011)

Abstract; Walnut is a kind of tall tree and closely cultivated species in agricultural production, so is
shaded seriously among tree body. Our aim is to explore the effects of severe shading on walnut trees.
‘Wen 185’ walnut cultivars were selected as the test material and with white nylon mesh for their
artificial shade in the walnut leaf stage. The effects of different light treatments on physiological
indexes and leaf anatomical structure of leaves were studied. The results showed that, shading for a
short time,43% lighting conditions will improve Chl(a-+b) contents of walnut's leaves. For a long
time, Chl(a+b) contents will be limited when light was lower 69% lighting conditions,and the light
reached 84% of natural light, it could improve the growth of Chl(a-+b) contents, Variance analysis
showed that the proline contents of 100% natural light was significantly higher than that of shading
conditions. On the other hand, shading reduced the water potential and MDA. The length and size of
stomata of 84% lighting condition were significantly higher than that of CK. With the increased of
shade degree, the length of epidermal cell, thickness of the upper and lower epidermis, sponges tissue
thickness, palisade tissue thickness, ratio of spongy tissue and palisade tissue, stomatal density and
area were decreased, stomatal length became longer. The conclusion was, for a short time of sever
shade would not affect the walnut,if a long time shading on the walnut tree, when the light was lower
than 69%,it could inhibit the growth of walnut, however slight shade (84% light conditions) would
promote physiological effects in walnut trees.

Keywords:; walnut; growth period;light; physiological index;leaf anatomical structure



