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Table I A Meta-analysis of the effects of drought stress on rice yields with a subgroup analysis

W H Kfi R {E Effect size P& PR/ Y 9554 A5 X i)
Item K-value  (log response ratio) ~ P-value  Change in yield 95% CI
SRS Overall response 516 —0.274 1 <£0.000 1 —24.0 (—26.6~ —21.3)
W21 44T Subgroup analysis
kg RETEMNA Mild water stress 182 —0.007 4 0.009 3 —0.7 (—1.3~—02)
Water e S HME Moderate water stress 197 —0.324 9 <20.000 1 —27.7 (—28.2 ~—27.3)
potential gz S A Severe water stress 137 —0.3251 <0.000 1 —27.8 (—28.5~ —27.0)
EFRA R Vegetative stage 83 —0.2800 <<0.000 1 —24.4 (—25.3~ —23.5)
AHH AT L] Heading and flowering period 178 —0.2115 <£0.000 1 —19.1 (—19.7~ —18.5)
Period g/ K4 Reproductive stage 182 —0.194 8 <0.000 1 —17.7 (—18.3~ —17.1)
27 Whole growth period 73 —0.1212 <£0.000 1 —114 (—11.9~ —10.9)
KAGLET FZ43HE Hybrid rice 221 —0.1720 <<0.000 1 —15.8 (—16.3~ —15.3)
Rice type 3 #i#g Inbred rice 295 —0.1815 <0.000 1 —16.6 (—17.0~ —16.2)
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Table 2 Meta-analysis of the effects of drought stress on rice yields with a subgroup analysis of rice variety

R Fotl Kff Eﬁ‘eg[ﬁ . Pl PR 95% BAH X ]
Subspecies Type K-value S . P-value Change in yield % 95% CI1
(log response ratio)
HL 7 ZR2E 8 Hybrid rice 209 —0.2147 <20.000 1 —19.3 —19.9~ —188
Indica ¥ #UAF Inbred rice 104 —0.148 3 <20.000 1 —1338 —14.4~ —13.2
HIEZ2 22 7 Japonica X Indica 5 —0.0737 0.017 0 —7.1 —12.5~—1.3
FaAd 73R Hybrid rice 7 0.020 9 0.006 6 2.1 0.6~3.7
Japonica e g% Inbred rice 189 —0.209 9 <<0.000 1 —18.9 —19.5 ~ —18.4
KA AR AZ T SR KR S 38 485 SR T B N
—‘—{ A i . Ay A} =3
;@Qd 2.0, G5 L RAEE FERK A FE AR I B B R
RATE
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o | FHE e
1 000-grai ight 7 M
{m;;rdmwelg DKFEH F K, B3 H, T5hE T, %
—— 4 FiRH .
Grain filling HHZ A1, oAb AR it ot 75 F1t1 A28 T 46 100 g i 7k 3 3%
-35 -30 -25 -20 -15 -10 -5 0

7RI /% Percent change
1 FERMEXKTEF S F N Meta 534
Fig. 1 A Meta-analysis of the effects of drought
stress on rice yield components
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SN: Spikelet number; PN: Panicle number; GFP: Grain filling percent; HR : Hybrid rice; IR: Inbred rice; IHR: Indica hybrid rice; IIR: Indica
inbred rice; IJHR: Indica X Japonica hybrid rice ; JHR: Japonica hybrid rice ; JIR : Japonica inbred rice; MiWS : Mild water stress; MoWS : Moder-
ate water stress; SeWS: Severe water stress; V: Vegetative stage; H: Heading and flowering period ; R: Reproductive stage; W : whole growth
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Fig.2 A Meta-analysis of drought stress on rice spikelet number(A) , panicle number(B)
and grain filling percent(C) with a subgroup analysis
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Fig.3 Comparison of leaf water potential of hybrid

rice and inbred rice at flowering stage under flood

irrigation (CK) and drought stress (DS)
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Fig. 9 Comparison of different parts of dry weight per plant of hybrid rice and inbred rice at flowering stage under
flood irrigation (CK) and drought stress (DS)
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and drought stress (DS)



10 RES L N A N = 544 4
F3 WENR(CK)MTEPE(DS) THAZEMENBEMBEALHN "CEELR
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Meta-analysis of effects of drought on yield and differences in dry
matter allocation of hybrid rice and inbred rice

MAO Zilin"*, SONG Guogqing', MA Yunjing', NIU Xinze', CAO Cougui', LI Ping'

1.College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2.Shiyan Academy of Agricultural Sciences ,Hubei Province, Shiyan 442000, China

Abstract Literature on drought stress and rice yield in China from 1990 to 2020 were integrated
through Meta-analysis and the effects of rice varieties, the degree of drought stress, and the period of
stress on yield were quantified to study the effects of drought on the allocation of dry matter and the yield of
hybrid rice and inbred rice. The hybrid indica rice varieties including Yangliangyou 6 and Shanyou 63, the
conventional indica rice varieties including Huanghuazhan and Yangdao 6 were used to conduct a pot experi-
ment in Wuhan, Hubei Province, to further investigate the effects of drought (soil water potential —30
kPa+5 kPa) on the physiological indexes of leaves and roots, the accumulation and distribution of dry mat-
ter at the stages of heading and flowering in rice. The results of Meta-analysis showed that the average de-
crease in rice yield under drought was 24.0%. Compared with other stages of growth, the yield of rice de-
creased the most at the stage of vegetative growth under drought stress, reaching 24.4%. The significant
difference in the decrease of yield between indica hybrid rice and indica inbred rice under drought stress was
19.3% and 13.8%, respectively, indicating that the yield of indica inbred rice is relatively stable under
drought stress. The results of the pot experiment in Wuhan showed that the water potential and the content
of chlorophyll in rice leaves, the injury velocity in roots, the absorption area of root, and the active absorp-
tion area all significantly decreased under drought stress. Among them, the injury velocity in roots de-
creased the most, with a decrease of 94.29% and 89.03% for hybrid rice and inbred I rice, respectively,
while the vigor of root significantly increased. Drought significantly reduced the dry weight of all parts of
rice, among which the content of soluble sugar and non-structural carbohydrate (NSC) in leaves of hybrid
rice decreased significantly by 37.73% and 25.35% , respectively. The content of soluble sugar and NSC in
leaves of inbred rice increased significantly by 21.89% and 10.49% , respectively. The physiological index-
es in leaves and roots of inbred rice under drought had smaller variation compared with those of hybrid rice ,
and its leaves, spikes, and roots accumulated more content of NSC, and its stems had higher content of
photosynthetic carbon. The proportion of the content of NSC in the photosynthetic carbon accumulated in
the leaves, spikes, and roots of inbred rice at the stages of heading and flowering was higher. It is indicated
that the inbred rice may maintain stable yield under drought by accumulating more NSC to ensure stable
metabolism of energy in all organs.

Keywords hybrid rice; inbred rice; drought stress; dry matter allocation; root activity; yield ; non-

structural carbohydrate (NSC ) ; Meta-analysis
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