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Relationship between Flag Leaf Structure and
Photosynthesis of Winter Wheat Cultivars

LIU Yong-kang'?*,ZHENG He-ping' ,XU Yan-xia' ,ZHANG Hurli'
(1. Wen County Institute of Agricultural Sciences, Wen County 454881, Chinaj;
2. Henan Wen Nong Feng Hua Seed Industry Co. Ltd. . Wen County 454881, China)

Abstract: Ten winter wheat cultivars(Triticun aestivum L. ) widely used in past six decades were
selected to study the relationship between flag leal structure and photosynthesis. The plant
height, harvest index, leaf thickness and area,morphological features of mesophyll cells, chloro-
plast number, photosynthetic capacity and chlorophyll content of flag leal were investigated. The
results showed that the plant height decreased by 37. 25% from BM1 to 1.X998. The area and
thickness of flag leaf,harvest index, percentage of mesophyll cells more than 6 branches and chlo-
roplast number in mesophyll cells with 4 branches were larger in modern cultivars than in old
ones. It were further found that the area of mesophyll cells with 4 branches decreased from 2 546. 12 ym’
to 2 285. 92 ym’, while chlorophyll content increased in modern cultivars than in old ones during grain
filling stage. The chloroplast number in mesophyll cells with 4 branches increased 48. 68% in modern
cultivars as compared with old cultivars at grain filling stage. The period of photosynthesis was longer in
modern cultivars than in other cultivars. The results demonstrated that there were remarkable changes in
flag leaf characteristics along with the wheat cultivar renewing, which might provide evidence for the
changes of microscopic structure in wheat improvement.
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1 BM1 1948 2
3 FC3 1964
6 XY6 1979 e )
54 XY54 1990 2.1 REAFERIHRLDERFRLHEKRG T
411 J411 1991
17 JN17 1999
41-16 XY41-16 2001 20 50 ’
81-54 XY81-54 2001 ( 2), BM1 114. 82 cm
19 W19 2004 1.X998 72 05 cm, 37.25%.,
998 LX998 2008
1 kB Mk E BM1., XY6 W19 17. 14,
3 , 10 17. 21.21. 26 cm®, W19 ., BM1
, . S= 240. 11 pm, 1.X998
X0, 831" . 269. 85 pm, 12. 39%,
1) ] 10 ’ o ’ BMl
\ — / 0.374 LX998 0. 562, 50. 27%.
2
/em /pm /cm?
BM1 114. 82(10. 24) 240.11(24.55) 17.14¢3.67) 0.374
FC3 101. 36(11.87) 235.13(26. 27) 16.23(2.59) 0.432
XY6 78. 25(9. 26) 249.86(17. 95) 17.21(2.56) 0. 466
XY54 69.38(10. 36) 242.06(15. 66) 17.34(4.3D) 0.494
J411 80.55(9.57) 250.57(13. 21) 17.26(3. 66) 0.515
JN17 75.36(7. 38) 254.41(22. 45) 18.37(4.61) 0.521
XY41-16 74.21(9. 85) 260.50(17. 68) 18.45(2.08) 0.533
XY81-54 72.68(6. 39) 262.34(17. 60) 19.85(4. 32) 0.543
W19 73.42(6.01) 265.57(16. 35) 21.26(4. 62) 0.550
1.X998 72.05(6.58) 269. 85(17.02) 20.87(4.31) 0.562
2.2 , , 14 C D,
3 s
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4 , 20% . ,
XY81-54,W19,1.X998 .6 4 , 4
32.11% .32 14%.30. 64%, ,
BM1 FC3 L.X998 4 2 285. 92 pm*,
21 11%  24.73%, . BM1 10. 2%,

a:2 5 b:3 s c:d ;5 d:5 ; e:6 s 1.7 5 g:8 5 h:9 s 1:11 5 J:12

N: ; Chl: ( =20 pm)
1 ( XY41-16 )
3 10
/% 4
1 2 3 4 5 6 7 8 9 10 >10 / /pm?
BM1 0.17 13.42 23.72 21.57 20.01 10. 83 4. 84 3.32 1.46 0.41 0.25 274 2 546.12
FC3 0.11 10. 89 24.01 23.83 16.43 9. 68 6.21 3.19 2.33 1.68 1. 64 223 2 580. 34
XY6 0.19 13.64 20. 27 22.04 17.99 8. 89 6.16 4,05 2.91 1.96 1.90 252 2 486. 22
J4a11 0.14 10. 86 21. 64 21.58 16. 68 11.60 7.18 3.57 2.77 2.09 1. 89 214 2 415. 35
XY54 0.18 12.41 17.70 20. 29 14.59 12.56 7.57 5.95 3.85 2.54 2.36 232 2 505. 38
JN17 0.13 10. 67 21.35 22.62 17. 42 13.14 6.65 4,06 1.75 1.27 0.94 254 2 345. 64
XY41-16 0.17 14.21 19. 80 21.93 16. 37 11.03 5.34 3. 30 4,71 2.74 0. 40 241 2 244. 65
XY81-54 0.20 9.83 17.13 20. 48 20. 25 16. 60 8.27 2.98 2.01 1.29 0.96 225 2 291.62
W19 0.16 8. 29 17. 38 23.42 18.61 14.09 7.05 4,63 3. 04 2.71 0.62 236 2 314.17
1.X998 0.14 8.10 17. 26 24. 65 19.21 14. 31 7.03 4,55 2.88 1.20 0.67 228 2 285.92
2.3 FRREFERIHELDE BT IRSR # IR 2.4
4 ,
., BMI XY , ., BM1 XY54
28 4%, J411  XY41-16 . 263 mg/g 3 29 mg/g,
. XY81-54  1.X998 , 25.1%C 3), J411  XY41-16
2 88%, , BM1 ,1.X998 , . XY81-54, W19,
48 68%(  2), . , 1.X998 . .
. 1L.X998 BMI1 , 32 31%.
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2.5 AREFRERLDEDAHALAE Fa L , )
(4 20 ) (4 28 ), ,
4), y (5 25 ) (6 2 ),
10 d . ; 1.X998 BM1  51.52% 52.99%.,
10 d, (BM1.,FC3 XY6)
(XY41-16 . XY81-54 , W19 1.X998) . R
; 10 d s
3
4 10
pmol/(m* « s) )
/C = ’
0420 04-28 0509 05-18 0525 06-02 65. 6%"* Hoogendoorn " ,
BM1 18.42 20.81 19.75 16.70 10.87  8.85
FC3 17.66  23.50 20.10 17.93  11.57  $.30 N ’
XY6 18.55 19.47 20.45 17.33  12.75 9.20 15%. 20
XY54 19.64 20.15 22.83 18.80  15.64  10.50 90 10
J411 19.58 19.78 21.58 19.10  14.40 11.40 ’
IN17 20.82 21.65 23.27 18.34 15.10 11.60 38. 0%, , BM1  114. 82
XY41-16  20.31 22.18 23.47 19.21 15.80 12.70 em X998  72.05 cm. 37 25%.
XY81-54  19.63 21.72 24.30 20.77  14.53 11.40
W19 20.24  22.30 24.35 20.53 15.35 12.50 ) ) ) ,
LX998 19.75 21.62 24.12 21.73  16.47 13.54 I ) ,
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