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Fig. 1 Daily variation of net photosynthetic rate (Pn),stoma conductance (Gs),transpiration rate (Tr) and

water use efficiency (WUE) of grapevine leaves under different irrigation methods
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Table 1 The measured data of light response of net photosynthetic rate of grape leaves and the results fitted by different medels
PR R TR e et F I P R 38 BRI EEE
POk ] Initial Light compensation Light saturation Dark respiratory Maximum net
Treatment Model quantum point point rate photosynthetic rate
efficiency /Cumol e m™2 ¢ s71)  /(umol e m=2 +s71)  /(ymol e m~2 «s71) /(umolem2«s1)
ELA e A 0.13540.006a(b)  14.682+2. 443a(b) 312. 597+ 8. 564c(ab) 1. 689=0. 280a(bc) 11. 736 +0. 329a(a)
JEEMAIMRAER  0.05240.005b(a)  12.853+2.993a(a)  311.09439. 524c(a) 0. 7964-0. 291b(b) 11. 1234-0. 731a(bc)
HANMBRBEEE  0.05940.005b(b)  11.57042.431a(c)  790. 748+41.024b(ab) 0. 666=-0. 183b(b) 10. 85240. 176a(a)
ST — — 1 400. 000163. 299aa) 0. 940=40. 271b(bc) 11. 1900. 057a(a)
A U R A 0.122740.006a(c)  13.68474-0.109a(b)  296. 1288. 682c(bc) 1. 44140. 058a(c) 10. 75040. 327a(b)
EEADMLEE  0.05540.001b(a) 12, 211+0. 820a(a) 298. 679=+16. 636c(a) 0. 771+0. 059b(b) 10. 830=+0. 223a(c)
BAWMLBIERR  0.06740.008b(ab)  14.200%1.133a(c)  823. 267=413. 315b(a) 0. 90340. 171b(b) 9. 370+0. 322b(b)
SiE - - 1 266. 667-£94. 281a(b) 0. 76010. 073b(c) 9. 727+0. 281b(b)
ELA e A 0.133+0.003a(b) ~ 22.279+2. 376ab(a)  327. 868+8. 778d(a) 2. 38540. 258a(a) 12. 087 0. 262b(a)
JEEMAIMBAER  0.07740.012b(a)  18.401+3.815b(a)  376. 337=-29. 056c(a) 1. 75140. 145b(a) 14. 037+1. 251a(a)
HAMNMBBEER  0.07640.003b(a)  27.17143.676a(a)  835. 682=17. 112b(a) 1. 8430. 278b(a) 9. 6770. 053c(b)
SEE - — 1 400. 000=40. 000a(a) 1. 603+0. 177b(a) 9. 933+0. 084c(b)
A U R A 0.1514-0.000a(a)  16. 678=1. 055a(b) 290. 080+ 1. 133¢(c) 2.044+0.121a(ab)  10.87540. 463ab(b)
JEEMAIMRAER  0.07840.025b(a)  15.45743.272a(a)  322. 72656 305¢(a) 1. 4040. 090b(a) 12.07941. 732a(ab)
HANMBRBEEE  0.07840.003b(a)  20. 756+ 1. 684a(b) 750. 223 6. 583b(b) 1. 4740. 166b(a) 9. 23740. 313¢(b)
ST — — 1 400. 000=0. 000a(a) 1. 25340. 057b(ab) 9. 81340. 345c(b)

0. 8360. 049b(b)
0. 857+0. 046b(b)
0. 966+0. 007a(a)

0. 89340. 018b(ab)
0. 91240. 027ab(ab)
0. 960+0. 021a(a)

0. 91740. 011b(a)
0. 935740. 012b(a)
0. 98010. 007a(a)

0. 865+0. 011b(ab)
0. 885+0. 020b(ab)

0. 958=+0. 140a(a)

A5 RIARR/NG F 8 FR R — S BR RAE S WD R AT R R K 534k 308 22 52 B 3 (P<0. 05) s RHF R 5 AR [RI/NE F IR [l — K o A B F AR RIAR R B

SEWME 2 [6] 2 5 2. 35 (P<<0. 05)
Note: Different lowercase letters in parentheses show significant differences across four water supply methods under the same fitting model,but different lowercase letters without parenthe-

ses show significant differences across three fitting models and the measured value under the same water supply methods according to test (P<C0. 05).
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Table 2 The fitted value of apparent quantum yield,light compensation point and dark respiration rate of leaves of
grape under lower levels of light intensity (PAR<C200 pymol « m™2 « s71)
WA 3 RIWEFHE Herh R 5 R 3
Irrigation treatment Apparent quantum yield Light compensation point Dark respiration rate

FI 0. 0394-0. 001a 13. 44745. 385b 0.52940. 212b
PRD 0. 03840. 002a 12. 67940. 939b 0. 4834-0. 056b
ED 0. 04140. 000a 29. 950+5. 364a 1. 217+0. 231a
LD 0. 0404-0. 002a 20. 751+ 3. 683ab 0. 84640. 191ab

ARG F 0 R AL TR E] 22 57 2. 2 (P<<0. 05)

Note: Different lowercase letters show significant differences across four irrigation treatments.
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Study on the Photosynthetic Characteristics of Grape Under Different Irrigation Conditions

LI Yashan®,LI Hua' , XU Chengdong® , WANG Bo? ,WANG Zhenji* , FAN Shuguo®
(1. College of Enology, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 2. Department of Chemistry and Life
Science,Chuxiong Normal University, Chuxiong, Yunnan 675000)

Abstract : Four irrigation methods,concluding full irrigation (FI),part root-zone irrigation (PRD),early deficit (ED),late
deficit (ILD), were used to study on the photosynthetic characteristics of grape leaves beginning after bud. Then the
photosynthetic parameters was measured and photosynthetic characteristics during mature period was analyzed. The
results showed that the net photosynthetic rate (Pn),stomatal conductance (Gs) and transpiration rate (Tr) of grape
leaves of FI and ED were higher than the leaves of PRD and LD, while the water use efficiency (WUE) of FI and ED
were lower than PRD and LD. The light compensation point (LCP) and dark respiratory rate (Rd) of FI and PRD were
lower than ED and LD, And the light saturation point (LSP) of PRD was the least, while the net photosynthetic rate
(Pnay) of FI was the highest. Modified rectangular hyperbola model was better than rectangular hyperbola and non-
rectangular hyperbola in fitting light-response curve of photosynthesis, especially in the result of LSP. The apparent
quantum efficiency (AQY) and Ry acquired by linear fitting under lower levels of light intensity (PAR<C200 pmol »
m ? «s ') were lower than non-linear fitting under PAR<C2 000 ymol * m ® « s™',and the later was more close to
measured value. Considering the economic and ecologic benefits,the LD and PRD were the better irrigation methods.

Keywords : grape; irrigation method; net photosynthetic rate; stomatal conductance; transpiration rate; apparent quantum

efficiency;light-response curve of photosynthesis
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