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Abstract With the increasing shortage of water resources, the studies and utilization of rice drought germplasm are of great
significance in agricultural production. In this study, Using Nipponbare (Oryza sativa L spp. japonica) and Kasalath (Oryza sativa L
spp. indica) as the references, the drought characteristics of two upland rice landraces, UR023 and UR0801 collected from Guizhou,
were studied. The main root length, adventitious root number and root dry weight of UR023 and UR0801 were significantly higher
than that of the control; the observation of root cross-sectional structure showed that UR023 and UR0801 have much more quantities
of vascular than that of the controls under water stress conditions, The free proline content in three leaf seedlings of UR023 and
URO0801 were determined with the increase of 18.65 pg/g and 17.34 pg/g and SOD enzyme activity with the increase of 34.17 U/g
and 77.63 Ulg, respectively, which exhibited the significant differences to the controls. Survival rate in the seedling stage was
determined in this research, and the results showed that UR023 and UR0801 were 78% and 71.33% of survival rate with significantly
higher than that of the controls. In conclusion, the tested germplasms, UR023 and UR0801,possess morphological and physiological
characteristics of drought resistance, it would be worth further study of their drought characteristics, identification of drought genes
and mechanisms of drought in adult stage.

KeyWOI’dS Upland rice; Drought resistance; Root trait; Free proline content; SOD activity
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W (R EL).

Table 1 The root traits of different rice materials in seedling stage

JKFE b FEHRAK(cm) AEMRE T E(mg)

Rice materials Length of mainroot (cm) Number of adventitious root Dry weight of root (mg)
UR023 14.5542.35 104.747 5.18+1.28

URO0801 14.334.27 79.6+19 4.2040.7

H A 4784175 23.0414 2.9840.67

Nipponbare

Kasalath 8.52+1.53 18.04z7 3.2440.72

A B C

K1 UR023. UR0801. H AsIi FllKasalath4tss il & Mk
7 A: UR023; B: UR0801; C: HAH; D: Kasalath
Figure 1 The root traits of UR023, UR0801, Nipponbare and Kasalath on paper culture
Note: A: UR023; B: UR0801; C: Nipponbare; D: Kasalath
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AR B2 5 (' 2). ATLLIEES] UR023 Al
UR0801 A 2 M 4L A & (K] 2). 7557 )= i BE A
ikt UR023, UR0801 /% Kasalath HR A1) i & HY
BT KTHFIE S AL, i H AR R ) o RE
YAMLALA TR BLESHL, AR HU R BLNTZh
B A IR A KRR R IR R KA KA — 2
IR . UR023 Fil UR0801 #h 3 Ji7 i 5 b Ji B
2 2 AL 2R S B A B A SR A0 R B K T 0 R H ARG
Al Kasalath, HAHm RO AR LR 3 FIA LIRS R A
., BRITHR RIS IS R4S A K.

C D
12 UR023. UR080L. HAsIFlKasalathiR 45141 1)
e EE A LR R4EE R, A UR023; B: UR080L; C: H A
i; D: Kasalath
Figure 2 The root cross section of UR023, UR0801,
Nipponbare and Kasalath
Note: The arrows indicated vascular bundle; A: UR023; B:
URO0801; C: Nipponbare; D: Kasalath
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Figure 3 The free proline contant of four rice materials in

seedling stage under water stress
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3
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Figure 4 SOD activity of four rice materials in seedling stage

under water stress
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SEAEFE W RE) TR, WA RIS 2 K%
EREM R R &2 i AR . F23% PEG-6000
AT K e AR B, F ARG Fl Kasalath 8 & 2 %
i, MIUR023FUROB0LAN A PR, iLE A L7t
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— EMITi A8 T

N T s T A S, 2R i P YRS K (K
I )— 5K Ak HEfE I A 4 TS % . UR023
UR0801. H 7<H filKasalath ) 1 7235 %45 5 N 78%.
71.33%. 57.67%7#152.33% (#3), UR023F1UR0801
ST TS R W R T R H A FllKasalath, it —
A AUF B ) 52 8 A1 REUR023 F1UR080L . A5 45 54 1) 1y
i S o

2 KA T DA KRG s AR R %
Table 2 The germination rate of four rice materials

20t
2 1R RERTEASRHE

T AR 2R 2 1 ) M = 338 PP IR AL K 43 8 5
MEEHN, WARBKIE, BER, BERTHY
MR IR OK Sy . — NRIEA i PERR R R
GUHIEEST, SEAEYI P A B AR, AR [ B
FHE N, B URO23HMIUR0S0L 5 H 7 i Al
Kasalath#H LL G 18 & F R, A s, T EAR
BERHERAERNLS, U BA BRI PIR
ARSI A IR RE /T, AT B BRI i 5 e T

R FE KR EEEE, FEEYEE
s, BT DU 4 B 4R R B B A IE R T
W T HRIEHIK A RE ST . KFEIR B 2 AR iR 28 i
GHMIE . IRAEREVIA R A FVE . TE AR A
M SRIRAH LT T WX — R4 AR AL 5 T il < 4H.
M, BT EERHER. wAMEESHRNIEK
BRARAR S 2 2 2R WPV, 2088 B 2H 2] 0[]
W TE g, XHARUE LA 23 ) 1E & AL KRR AR
AR AKE —EMEN. KRN E LS4t

TR K (%) CK (%)
Rice materials Under water stress (%)
I I il I I I

UR023 92 96 90 94 88 90
UR0801 76 72 74 76 68 70
SR 94 94 98 100 100 98
Nipponbare
Kasalath 94 98 98 100 98 100
K3 IR T IUAS KRG R 4 17 15 2
Table 3 The survival rate of four rice materials in seedling stage
FKHG it o 7K JHr38 (%) IKE (%)
Rice materials Under water stress (%) Hydroponics(%)

| II il I 11 I
UR023 81 79 74 100 95 99
UR0801 76 70 68 95 100 97
H A 54 60 59 93 96 100
Nipponbare
Kasalath 50 58 49 97 98 92
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