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Effect of covering on photosynthetic characteristics of flag leaf during
post-anthesis and yield in winter wheat

CHEN Ying-hui', CHENG Hong-bo', LIU Yuan', CHANG Lei*, CHAI Shou-xi’, YANG De-long'
(1. Gansu Provincial Key Laboratory of Aridland Crop Science /College of Life Science and Technology, Gansu Agriculiural University ,
Lanzhou, Gansu 730070, China; 2. College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: In order to accurately understand the characteristics of photosynthesis and accumulation and remobi-
lization of shoot dry matter for yield improvement of dryland wheat grown under bundled-straw covering condition, a
wheat cultivar of Longzhong 2 was used as material to determine differences in photosynthesis of flag leaf, chloro-
phyll fluorescence dynamic parameters, accumulation and remobilization of shoot dry matter during post-anthesis
and grain yield among the different treatments including bundled straw covering cultivation ( BS), plastic film
mulching cultivation (PF) and cultivation without any covering (CK) in the semiarid rain-fed region of Gansu
Province. The result showed that BS and PF significantly improved photosynthetic potential, chlorophyll and carote-
noid content, and ratio of chlorophyll to carotenoid of flag leaf during post-anthesis, compared with CK. The effects
of BS was more remarkable than those of PF, especially in the late growth period. The leaf photosynthetic rate and
stomatal conductance were higher under BS than that under CK during the whole growth stage. In this case, PF just
showed positive effects in earlier growth stage, but negative effects in mid-later growth stage. The intercellular CO,
concentration in early and middle stage and the instantaneous water use efficiency in mid-later growth stage under

BS were higher than those under both PF and CK. The former increased by 2.8% ~8.2% and 6.7% ~11.3%, re-
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spectively, while the latter increased by 30.3% ~44.8% and 27.5% ~39.3%, respectively. The F /F , F'/F' |
D51, qP and ETR of flag leaf increased but the NPQ decreased before the middle grain-filling stage under PF and
during the whole growth period under the BS. Compared with both PF and CK, BS significantly raised the input a-

mount of dry matter to kernels by 2.6% and 1.0% and the contribution rate to grain weight by 14.2% and 8.6%

during post-anthesis, respectively. BS greatly increased spike number per unit area and thus enhanced yield by

35.4%. It was indicated that BS treatment could significantly improved photosynthetic efficiency and accumulation

and transportation of dry matter, and consequently increased grain yield of dryland winter wheat.

Keywords : bundled-straw cover; winter wheat; photosynthetic performance; kinetic parameters of chlorophyll

fluorescence ; dry matter accumulation and translocation; yield
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Fig.2 Effects of different covering models on photosynthetic

potential of flag leaves during post-anthesis of dryland winter wheat
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during post-anthesis of dryland winter wheat
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Fig.4 Effects of different covering models on photosynthesis of flag leaves during post-anthesis of dryland winter wheat
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Fig.5 Effects of different covering models on chlorophyll fluorescence parameters of flag

leaves during post-anthesis of dryland winter wheat
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Table 1  Effects of different covering models on remobilization of pre- and post-anthesis stored assimilates of dryland winter wheat
_ A EHFIR e 1ER TR
fb s AR E HEE  RMRENTT ERITHIR ORI R Ebi PN TR B XA
Treament ORISR SR pRsE sk B B it e B it
& TA/g TR/ % TApre/g TRpre/% GM/g Tk N FIRR
CRpre/ % poste CRpost/ %
M Leaf 0.167 51.36
BS = Stem 0.360 35.00 0.570 33.05 1.634 34.88 1.064 65.12
AR s 6.81
Hull+Rachis : :
- Leaf 0.148 50.59
PF = Stem 0.359 34.25 0.572 33.40 1.609 35.55 1.037 64.45
BRHRE ) s 10.46
Hull+Rachis : :
M Leaf 0.146 48.90
CK = Stem 0.387 33.98 0.622 37.07 1.554 40.02 0.932 59.98
P+ AT 0.089 13.07
Hull+Rachis : :

T BS : AP S AR 5 PF - AL 3o 1 5 K JOBE s e Ak B s TA . S8 BB 1 s TR . &40 B 458 5% TApre : B T4 R 6 12 & TR-
pre : A6 R T4 %32 2 ; CRpre AL 1 T W) JTU 542 B X FPRLT 5 STHK 3 ; TApost : 465 T4 ST 4 AKFRL IR ; CRpost : 76 J5 T4 ST B 8 B X R it

B, T

Note: BS: Bundled straw covering cultivation; PF: Plastic film mulching cultivation; CK: Cultivation without cover; TA: Translocation amount;

TR Translocation rate; TApre: Dry matter translocation amount of pre-anthesis; TRpre: Dry matter translocation rate of pre-anthesis; CRpre: Contribu-

tion rate of dry matter translocation amount pre-anthesis to grains; TApost; Dry matter accumulation amount of post-anthesis; CRpost: Contribution rate of

dry matter accumulation amount post-anthesis to grains. The same below.

R2 TRRBERATREMENEFEREARER

Table 2 Grain yield and main agronomic indicators of the winter wheat under different covering models

TR RERLEL

TR Pt

b X
T A‘Lﬁi . Spike numbers Grain numbers 1000—grain Yield Hfl{jilézé;ﬂil
redmen /(%10*hm™2) per spike weight/g /(kg + hm %) arvest ndex
BS 353.9a 14.2a 37.87a 3556.5a 0.43b
PF 242.1b 16.1a 38.13a 3219.8ab 0.47a
CK 221.8b 15.1a 37.56a 2627.6b 0.46ab

TE A F/NG TR R A B 25 25 5+ (P<0.05) .

Note: Different lowercase letters indicate significant difference among treatments at P=0.05 level.
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