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Table 1 The yield and yield component elements of spring

wheat on different sowing dates

PR I oM I 4
Yield component 1st sowing 2nd sowing 3rd sowing 4th sowing
K (A

BB 12.0 12.0 12 4 12.8
Number of spikelets
i 322 (0

AR OL ) 458 7.09  8.07  10.09
Rate of barren spikelets
SRS R
R OB 33.4 30.2 290  27.9
Particles per spike
THE o) . . 50 .46 54 .05 54 .41 59.09
Thousand—grain weight

UK (A
PRAREEL R 0.6 0.4 0.4 0.7
Number of mature spikes

G R (O

BAHE ) 47 38 38 47

Rate of mature spikes

By 2

SR (g/m®) 7187  75.64  69.76  91.17
Stem weight
LS EAT I 1.77 1.54 1.75 1.45
Ratio of grain and stem

. ,

’ij[i*fc(l“é/m ) 3421.5 32112 32007  3283.0
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Table 2 Comparison of photosynthetic physical characteristics of spring wheat on different sowing dates

eS8 /NAZ#E ] Sowing dates of spring wheat FAi
Physiological parameter 1 3 4 F value

ot A R 2.
HOLEER Po (pmol/(m’es)] 3,250 .57a 32470 494 3730 42ab 41640 .30b 26 42"
Net photosynthetic rate
y BE (v 2,
LR Gs Cmol/(m”+5)) 0.059-£0 .007a 0.06040.006b  0.060+0.0007bc  0.060-0.003be 0.64"
Stomata transmitting rates
WS Tr Cmmol /(m”+5)) 1.89-0 .28a 2.0740.10b 1.96-£0 .050¢ 1.98-£0 .02¢ 0.56"
Transpiration rate

7] CO, ¥ Ci (pL/L ;
il 2 WL Ci (/L) 277 61415 .82a 287 .0542 .98ab 271 12412 .94ab 257 .3844 .35h 0.47"

Intercellular CO» concentration

TE RPEEA mean =S .D ., n=3;[A4T b TEAH R 7 BE B2 18] 28 e AR 25 (P<C0.05) 5 ¢« x RMITF 220045 RO R e 22 57 (P
<<0.001) 5 % * FWIJy 250 BT 45 B HE 22 52 (0.001<C P<C0 .01 ) 5 * F ATy 22 53 W 45 20 S — Bt 8 35 4 22 57 0..01<C P<C0.05),

Note : All data in the table are mean &= S.D ., n=3; Values followed by the same letter within a column mean insignificant difference ( P<<0.001) ; Mark
% % % shows very significant difference ( P<<0.001), Mark * * shows significant difference (0.001<C P<<0.01), Mark * shows common significant differ—
ence (0.01<C P<<0.05).
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R 2) ., H A8 fbad # b 5 KA H BRAE 16200~
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0.080 mol /(m”*s)ZIA] , F2F b b4 400 ~82%



38 FRIBR A5

y=-0.1233x"+1.5178x’-5.6808x+5.7595x+4.86
R*=0.9964

s)l

Net photosynthetic rates

WOt £ 2 Pn[ w mol/(m” »

0

800 10:00 12:00  14:00  16:00  18:00
I ) Time

—— 198 ] Istsowing  —H— #524% 1] 2nd sowing

—A— 33% W 3rd sowing  —>¢— %544 U] 4th sowing

% I X Polynomial (32#% }] 2nd sowing)

Bl AEBEHESNESELEERATL
Fig.l The diurnal variation of net photosynthetic rates

of spring wheat on different sowing dates
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Fig.2 The diumnal variation of leaf stomata transmitting

rates of spring wheat on different sowing dates
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Fig .3 The diurnal variation of transpiration rates of

spring wheat on different sowing dates
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Fig .4 The diumal variation of intercellular CO2 densities

of spring wheat on different sowing dates
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Fig .5 The diurnal variation of water utilization rates

of spring wheat on different sowing dates
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Fig .6 The diumnal variation of air temperatures

of spring wheat on different sowing dates
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Fig.7 The diumal variation of air humidities
of spring wheat on different sowing dates
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Table 3 Correlation coefficients of photosynthetic elements between temperature , humidity , photosynthetic

active radiation of spring wheat on different sowing dates in Wushaoling

6 A % Net photosynthetic rate

JK A F R Water utilization rate

TR
Fnvironmental WOUEEM W2 WM AW SR W28 WM WA
factors lst sowing  2nd sowing  3rd sowing  4th sowing  lstsowing  2nd sowing  3rd sowing  4th sowing
IR Air temperature —0.6592  —0.7964%  —0.7828" —0.5443 —0.7914*  —0.9340" " —0.8675" " —0.9185" "
B Air humidity 0.3940 0 .4766 0.6482 0.9400" % 0.1889 0.3673 0.5600 0.5873
F RS Effective radiation 0.4721  —0.3738 —0.1806 0.1038 0.2914 —0.5485 0.0528 0.1806
PRI 2 FE P R Transpiration rate SHFLFE Stomata transmitting rate
Em?m“m IR E2RRM B3 B4R FIRRM EoRRM B3 B4R
actors Ist sowing  2nd sowing  3rd sowing  4th sowing Ist sowing  2nd sowing  3rd sowing  4th sowing
IR Air temperatures 0.7508 0.7889 0.8671°" 0.6493 —0.2881 —0.5019 —0.5260 —0.4629
B Air humidity 0.0268  —0.2628  —0.4310 0.1026 0.8266 " " 0.905" " 0.7177 " 0.9168
3RS Effective radiation —0.3298 —0.4109 —0.6828 —0.4257 —0 4613 —0.6257 —0.4401 —0.0645

MEla] CO, #e B Intercellular CO» density

253, COz W E Atmospheric CO» density

78 S
Environmental BN W2 WSERN BN BUEN 2N WM S
factors 1st sowing 2nd sowing 3rd sowing 4th sowing 1st sowing 2nd sowing 3rd sowing 4th sowing
IR Air temperatures —0.1313 0.0320 0.0305 —0.3018 —0.2179 —0.1371 —0.1897 —0.2219
TBJE Air humidity 0.7894 " 0.6870 0.6020 0.8032" 0.8190 "~ 0.8230" " 0.8130" " 0.8233" "
AR AT Fffective radiation —0.3317 —0.2798 0.0042 —0.0362 —0.0581 —0.2762 —0.0365 —0.0527
TE 2 % FIR 0.01 /K3 5 x FIR 0.05 K R#,
Nate: * * indicated significance at the 0.01 level ; * indicated significance at the 0.05 level .
x4 BNETHRMRRESHEGSH
Table 4 Dry matter’s accumulation and photosynthetic parameters of spring wheat on different sowing dates
%R o5 1R 55 2 R 55 3 #i 55 4 4RI
Factors Ist sowing 2nd sowing 3rd sowing 4th sowing
WEESHRH TR ()
Thousand—grain weight in the next day of light parameter determination 2147 23.88 28.14 29.68
M5E 405 HF THIE ()
Thousand—grain weight 5 days after light parameter determination 2793 29.01 36.08 10.97
X T ki E Thousand—grain weight of tested seeds (g) 50 .455 54 .05 54 .41 59 .09
S T .
WESEKH FURRRC/ (hed) o 2.45 3.19 3.40 2.915
Dry matter’s accumulations in the next day of light parameter determination
HSYEH5 04 H %R Pa Daily average net photosynthetic rate [#mol/(mz-s )] 20 .84 22 46 24 .80 26 .93
H 495 fL B Gs Daily average leaf stomata transmitting rate Cmol /(m?+s)] 0.06 0.06 0.06 0.06
P37k 53 AT WUE (pmol /mol) 2.09 2.1 2.13 2.26
H S lE] CO, W Ci Daily average intercellular CO 2 concentration ({L /L) 268 .06 278 .12 270 .67 258 .61
H -4 7% ¥ 3 %% Tr Daily average transpiration rate Cmmol / (m’+s)) 1.89 2.16 1.96 2.00

3 0 .
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Characteristics of diurnal variation about photosynthetic physiology of
spring wheat in dryland at high altitude locality

MA Xingxiang1 ? . WANG Rurryuan1 , YANG Yong—}on,g1 ?, YAO Tao—feng1
(1 .Key Laboratory of Arid Climate Change and Reducing Disaster , Lanzhou Institute of Arid Meteorology , China Meteorological
Administration , Lanzhou , Gansu 730020 , China ; 2 . Wiwei Agro-meteorological Experiment Station , Wuwei , Gansu 733000 , China)

Abstract : An experiment was conducted to measure photosynthetic elements of flag leaves and compare the charac—
teristics of diurnal variation about photosynthetic physiology on various sowing dates of wheat named TLongchun 8 in
Wushaoling . The results show that the net photosynthetic rate and water utilization have increasing trends after pushing
their sowing dates . In process of diurnal variation , the transpiration rate is less , water utilization is higher , and photo—
synthetic rate is stronger in morning than in afternoon , which turns a phenomenon of photosynthetic siesta . On different
sowing dates , air temperature has relationships with photosynthetic elements of spring wheat . In higher air temperature
time , air temperature is negatively correlated with net photosynthetic rate and water utilization , but it has unfavorable inr—
pact if air temperature is too high . Temperature is positively correlated with transpiration rate , reflecting that the higher
temperature is , the larger transpiration rate of leaves is , which has disadvantage of photosynthetic accumulation . Air hu—
midity has positive impact on net photosynthetic rate , and the correlativity between air humidity and net photosynthetic
rate has an increasing trend with pushing sowing dates . Air humidity also has positive correlations with leaf stomata trans—
mitting rates , intercellular COz concentration and COz concentration . High humidity would be advantageous to increase
the intercellular CO2 concentration . The effective radiation is little negatively correlated with the photosynthetic elements ,
which shows that the area of Wushaoling has abundant sunlight supply , and the temperature and humidity are sensitive
elements in the process of photosynthesis .
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