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Effect of nutrient management on the growth and yield of double cropping
late rice under drought stress during tillering stage

GUAN Xian-jiao, PENG Chun-rui, CHEN Xian-mao, CHEN Jin, QIU Cai-fei,
QIAN Yin-fei, SHAO Cai-hong, DENG Guo-giang, XIE Jiang
(Soil Fertilizer & Resource and Environment Research Institute , Jiangxi Academy of Agricultural Science/ Key Laboratory of
Crop Eco-physiology and Farming System for the Middle and Lower Reaches of the Yangtze River, Ministry of Agriculture ,
P. R. China /National Engineering and Technology Research Center for Red Soil Improvement, Nanchang, Jiangxi, 330200, China)

Abstract: In order to promote rice production in the harsh environments of mountain and hills areas, we conducted
five nutrient management methods including adding K fertilizer + spraying clean water(T1), foliage spraying 0.2% Zn-
S04(T2), adding K fertilizer + foliage spraying 0.2% ZnSO,(T3), raising the ratio of N fertilizer in elongation stage +
spraying clean water(T4), conventional fertilization + spraying clean water (CK), with the objective of elucidating the
effect of the nutrient management methods on the growth and development, yield components and yield of double cropping
late rice under drought stress condition. The results revealed significant difference among the five nutrient management
methods on the growth and development and yield of double cropping late rice under drought stress condition during tiller-
ing stage, with the order of T3 > T1 > T2 > T4 > CK. T3 effectively increased tiller number, the seedling peak value,
and number of effective tillers, significantly elevated the SPAD value, the photosynthetic rate and transpiration rate of
leaf, root activity at elongation stage and full heading stage, with a range of increase by 2.19% ~ 25.22% compared

with CK. In addition, it significantly increased single plant dry matter weight above ground at stem elongation stage and
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full heading stage and maturity stage, improving the dry matter accumulation of plant by 5.47% and 8.05% and 7.22%

compared with CK, respectively. Furthermore, the yield components including the effective panicles number per hectare,

filled grain number per panicle, total grain number per panicle and seed setting rate were significantly enhanced. Final-

ly, the highest yield level was achieved for T3 under drought stress, reaching 10.07 t*hm~2 and being 6.34%,
7.70% , 14.17% and 25.56% higher than T1, T2, T4, and CK respectively.

Keywords: double cropping late rice; drought stress; nutrient management; growth and development; yield
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Fig.2 Effect of different nutrient managements on the
tiller dynamic of double cropping late rice
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conventional fertilization + spraying clean water. The same as below.
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Table 1  Effect of different nutrient managements on the leaf photosynthetic rate and transpiration rate of double cropping late rice

F+FE Full heading stage

Photosynthetic rate Transpiration rate
/(mmol*m~=2-s51)

$7 ] Elongation stage
AL ot A HRI HEA

Treatment Transpiration rate

/(mmol*m~2+s~ ")

Photosynthetic rate

/(;Lmo]'m’z's’l) /([Lmol'm’z's’l)

T1 23.10+0.50 ab 6.98+0.31 a 31.16£0.39 a 6.84+0.26 ab
T2 22.33+1.77 abe 6.94+0.29 a 30.98+£0.61 a 6.91+0.06 ab
T3 23.79+2.35a 7.10+0.34 a 32.40+1.31 a 7.27+0.44 a
T4 21.02+0.95 ¢ 6.49+0.35b 30.72+0.64 ab 6.69+0.29 ab
CK 21.53+0.96 be 6.66+0.32b 28.59+2.00 b 6.50+0.32 b

T2 T1.T2.T3 T4 CK 3 FRBHEHIIE + HRIBEIENL 0.2% ZnSO4 JYHEHIIL + BEFE K (M HIBHE 0.2% ZnS04 FULISH + BHHE K MLt
HE + B K [ AR NG T B R AN R 5770 BRG] 7E 0.05 /K225 B T lalo

Note: T1, T2, T3, T4 and CK indicate adding K fertilizer + foliage spraying 0.2% ZnSO,, adding K fertilizer + spraying clean water, foliage spraying
0.2% ZnS0y, raising the ratio of N fertilizer in elongation stage + spraying clean water and conventional fertilization + spraying clean water. Different lowercases

in a column indicate significant differences at P <0.05 level among different nutrient management methods. The same as below.
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Table 2 Effect of different nutrient managements on yield component and grain yield of double cropping late rice

e ﬁ‘éﬁ%éﬁt _ Eﬁiﬁﬁt F A OB R TR E Fﬁi
Treatment No. of effective panicles No. of filled No. of total grains Seed setting 1000-grain Grain yield
/(10*+hm~") grains per panicle per panicle rate/ % weight/g /(t*hm~?)
T1 399.51+5.12 ab 106.22 +4.30 ab 143.52£8.76 b 74.08+1.73 a 24.43+0.72 a 9.47+0.38 ab
iyl 394.88+10.59 abc  101.29+3.34 b 139.91 £ 4.94 be 72.44+2.85 a 24.97+0.65 a 9.35+0.78 ab
T3 411.20+6.22 a 110.78 +3.75 a 155.16£4.72 a 71.39£0.27 ab  25.20£0.20a  10.07+0.77 a
T4 360.81+5.27 ¢ 100.80+6.39 b 147.00£10.12ab  68.59+0.72bc  25.03+0.35 a 8.82+0.57 he
CK 369.494 + 4.75 be 89.01+5.16 ¢ 131.99£3.88 ¢ 67.40+£1.98 ¢ 24.97+0.45 a 8.02+0.90 ¢
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