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Screening for suitable varieties and identification indexes of drought
resistance of upland rice in Huang-Huai wheat-rice
planting region of Henan province
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Abstract: The experiment was carried out to screen suitable varieties and identify indexes of drought resistance of u-
pland rice in Huang-Huai wheat-rice planting region of Henan province, by using 23 rice varieties (including 21 upland
varieties and 2 lowland varieties) . The effects of soil drought stress on the yield per plant, plant morphology, physiologi-
cal and biochemical traits of different varieties were analyzed. The results indicated that the yield per plant, tiller num-
. ber, plant height, shoot fresh weight, and root base thickness of high-yield varieties were 2.46, 1.78, 1.17, 1.57 and
1.18 times respectively, compared to those of low-yield varieties under upland condition. Correlation analysis showed that
the yield per plant was significantly correlated with the tiller number, plant height, shoot fresh weight and root base
thickness. The yield and tiller number under upland condition could be used as identification indexes for drought resis-
tance of upland rice in Huang-Huai wheat-rice planting region of Henan province. The plant height, shoot fresh weight
and root base thickness could be used as auxiliary indicators. Luodao 998, Xuhan 702, Yuan handao 3 and Zhenghan 2
were the four drought resistant and high-yield varieties and were suitable for extension.
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Note: 1~ 23 represent the varieties Xuhan 304, Jihannuo 3, Chaoyou
1, Yuefu, Handac720, Danhandao 53, Zhenghan 10, Handao 502, Handao
297, Jidao 5, Qinai, LDCO3Z - 1, Jinyuan 95, Zhenghan 09 — 11, Handao
277, Zhenghan 6, Zhenghan 2, Zhenghan 9, Yuanhandao 3, Xuhan 702, I-
RATI109, Luodao 998 and Haogelao, respectively. :
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Fig.1 The performance of yield per plant under upland condition
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Table 1  Comparison of drought-resistance related traits between high-yield and low-yield varieties

Hpg=g M EEREEE REE POl HE ZH #EHE THE
Y Yield per Shoot fresh ~ Root base SOD D_l CAT Plant Stem  Ear base 1000-grain ﬁ'ﬁﬁ[
. Root . . /(U /(U-g ' /(U SPAD . : . . Tiller
Variety plant ! weight thickness N minc)) gl height thickness thickness weight !
/g " g /g /mm g oun J /cm /mm /mm /8 n T
BRI
b3y 388 1518 32.03 1.17  22.12 361.4 313.34 4555 .05 3.21 1.47 17.37 175
B EER3IE L0 uswn 164 1.29 3623 334.2 683.8 47.15 104.75 4.16 1.91 20.03 1.33
B Jihannuo 3
Low-yield #gfp—2
varieties Chaoyou 1 4.17 21.46  19.84 1.10  47.42 123.9 246.53 44.92 98.70 3.18 1.39 20.66 2.67
%i 455 19.13 11.69 0.97  59.36 480.02 528.22 45.05 98.25 3.11  1.35 19.59 3.00
#7570
btz 94 B0 4148 1.18 12.24 309.23 568.38 45.62 108.62 3.47 1.9 19.37 3.67
ﬁ; IRATIO9 9.97 54.85  31.04 1.40  58.28 472.63 464.73 50.48 96.72 4.63 1.2 25.67 3.80
[2]2}
Highyield #9980 o 1535 30.60 1.30  59.05 249.16 323.52 47.25 112.20 3.48 1.64 20.92 4.5
varieties Luodao 998
BT 6 1655 2.4 1.47  59.18 467.28 637.24 47.45 132.57 3.35 1.45 22.37 3.60
Haogelao
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Table 2 Correlation coefficients among drought — resistance related traits of 23 varieties under upland condition

PR ORE b EEeE HEEE

BE  ZEE BEM THE

f"’; Yield per  Root  Shoot fresh Root base SOD POD CAT  SPAD  Plant  Stem  Ear base 1000-grain
™ plant  rumber  weight thickness height thickness thickness  weight
H Root number 0.05
M R E .
Shoot fresh weight 0.48 -0.8
B 2| . .
Root base thickness 043 -0.02 0.4
SOD 0.3  -0.21  0.07 0.34
POD 0.34 0.35  0.15 0.26 0.35
CAT 0.24 0.31  0.44* -0.02 -0.33  0.02
SPAD 0.37 0.14 0.14 0.4 029 0.2  0.04
KB Plant height 0.60"* -0.14  0.29 0.3 0.2 0.25 0.09 0.19
ZEM Stem thickness  0.22 0.61** 0.2 0.32 -0.03 0.58** 0.16 0.4* 0.2
WM . .
Ear baoo thic -0.01 0.41  0.07 0.11 -0.47* 0.3 020 0.2 0.16 0.74
TFHE . .
1000-grain weight 0.35 0.22 0.24 0.07 0.53* 0.5"*-0.02 040 0.22 0.20 -0.02
SBER .
Tiller mumd 0.78 -0.12  0.30 0.19 0.4 005 013 034 0.26 -0.10 -0.23 0.35

W x>« S3RIFRAREH 0.05 710.01 B BEKFE,

Note: * and * * represent significance at 0.05 and 0.01 probability levels, respectively.
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Fig.2 Dendrogram of 23 rice varieties (21 upland varieties and
2 lowland varieties) based on yield and tiller number
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