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Evaluation and screening of drought resistance in shanlan upland rice

(oryza sativa) germplasm resource during early growth stage
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Abstract: To confirm drought resistance differences and screen germplasm resources of strong drought resistance, 20

Shanlan upland rice germplasm resources were evaluated and analysed by simulating drought stress using PEG during ger-

minating stage and seedling stage. The results showed that the order of drought resistance among germplasm resources was

different using different evaluation indexes. There was significant difference of drought resistance among cultivars of Shan-

lan upland rice. The drought resistance was significantly positive correlated between germinating stage and seedling stage,

drought resistance of L6, 130, L31 and L33 were stronger at germinating stage, and that of L6, 126, 130, L31 were

stronger at seedling stage. 55% of total resources were above middle drought resistance by subordinate function values

analysis, which indicated that the drought resistance of Shanlan rice resources were strong. L6, .30 and L31 were sug-

gested to popularize in arid areas. It provide reference for the utilization of drought resistant germplasm resources.
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Table 1  Information of twenty Shanlan upland rice germplasm resources
LRI A A A A
iR e : 15
Number of Shanlan upland ) . Customary Typical
. Collection location -
rice germplasm resources name characteristics
L T ik sk
Fanyang town of Wuzhishan city White Shanlan upland rice Yellow grain
3 Tids i i R SN /KL
Fanyang town of Wuzhishan city White Shanlan upland rice Small grain
5 AR B e (it
Jianfeng town of Ledong county Shanlan upland rice White grain
14 IRZREL ORI =y LS.
Jianfeng town of Ledong county Shanlan upland rice Long grain
s AR B e i
Jianfeng town of Ledong county Shanlan upland rice Red long awn
6 IRAR BRI T Fs
Jianfeng town of Ledong county Shanlan upland rice White awm
. PRSP Wik i
Jianfeng town of Ledong county Shanlan upland rice Red short awn
o AR B0k s
Bangiao town of Dongfang city Poguang No awn
Lo A AL Bk Jook
Bangiao town of Dongfang city Poguang Yellow glume, short awn
s AR AL Bk NSNS,
Bangiao town of Dongfang city Poguang Yellow glume, long awn, long grain
115 AT TR B Bt I he
Bangiao town of Dongfang city Poguang Purple glume, short awn
i FIITR B ot i
Bangiao town of Dongfang city Poguang Red awn
Lo IR ot g
Bangiao town of Dongfang city Poguang Red long awn
126 Prome BLAT B4R H ek IR
Zhaling town of Baoting county Bailing glutinous rice Thick loose leaf
0 R S R ik s
Zhaling town of Baoting county Shanlan Short white awn
- R BB ik N
Zhaling town of Baoting county Shanlan Small round
s IR e s
Bangiao town of Dongfang city Shanlan White long awn
o Al a5
Hybrid shanlan rice Red glume
LS5 AT AR TN
Hybrid shanlan rice Red glume-tip
Lo AT K&

Hybrid shanlan rice Strong spike
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Table 2 TGDRI and index relative value at germinating stage
il Fili -8 & KR AR 78S HZE T
Germplasm R =R Germination Length of Length of Dry weight of
resources GDRI rate embyo-root embyo-bud root and bud
L1 0.511jk 0.637fgh 0.755cdef 0.467¢ 0.414k
12 0.4281 0.594hi 0.622fg 0.545defg 0.411k
13 0.571hij 0.5501 0.743def 0.494fgh 0.409k
14 0.714ef 0.662efg 0.467¢ 0.579bedefg 0.584¢
L5 0.611gh 0.593hi 0.788bcdef 0.511efgh 0.492i
L6 0.929a 0.910a 0.837bede 0.763a 0.912a
L7 0.541jj 0.453j 0.677ef 0.485ghi 0.401k
19 0.669fg 0.705de 0.945ab 0.567cdefg 0.551h
L10 0.606hi 0.587hi 0.938ab 0.529defgh 0.503i
LI3 0.468k! 0.456j 0.898abed 0.404hi 0.3781
L15 0.593hi 0.683ef 0.938ab 0.362i 0.3631
L17 0.764de 0.791bc 1.034a 0.621bedef 0.618f
L19 0.591hi 0.627gh 0.926abc 0.507efgh 0.455j
126 0.688f 0.793bc 0.871abed 0.652abed 0.701d
130 0.850bc 0.844b 0.841bcde 0.656abed 0.719d
131 0.895ab 0.913a 0.772bcdef 0.712ab 0.877b
133 0.806cd 0.815b 0.744def 0.639abcde 0.668e
140 0.59hi 0.662efg 0.612fg 0.684abc 0.833c
L35 0.801cd 0.740cd 0.928abc 0.630bede 0.625f
Lo4 0.7%cd 0.713de 0.730def 0.638abcde 0.629f
TE R FF B G A R F R R 2 Duncan BB MR 22 M IAE P <0.05 /K P25 B3 .
Note: Different letters within the same index in the table represent significant difference among them at P <0.05.
®3 FTEPETLEBREEHREREREXNE
Table 3 SRDS and index relative value at seedling stage
Tl B ¢ Ui RE TR B Hif V23] YRR
Germplasm PR Length of top Seedling Root growth Seedling wilting
resources number SRDS second leaf height ability degree
LI 0.185hi 0.944ab 0.658m 0.415k 4
12 0.148i 0.917abe 0.6881 0.431k 4
13 0.486efg 1.083a 0.778ij 0.521ij 3
14 0.79%abc 1.075a 0.864f 0.783fg 1
L5 0.400fgh 1.036ab 0.807gh 0.636h 2
L6 0.942a 0.795bc 1.023a 1.044a 1
L7 0.752abed 0.808bc 0.764j 0.495j 1
L9 0.692abcde 0.879abc 0.863f 0.742¢ 1
L10 0.630cdef 0.967ab 0.821g 0.634h 2
L13 0.469efg 0.937ab 0.726k 0.500j 3
L15 0.314ghi 1.032ab 0.718k 0.440k 4
L17 0.650bcde 0.945ab 0.510n 0.857de 2
L19 0.560hi 1.018ab 0.793hi 0.564i 2
126 0.833abc 1.017ab 0.942de 0.934bc 1
130 0.867abc 0.693c 0.950cd 0.962b 1
131 0.899ab 0.879abc 0.974bc 1.073a 1
133 0.792abc 0.99%4ab 0.929de 0.924be 1
140 0.790abc 0.906abc 0.983b 1.033a 3
L55 0.541defg 0.949ab 0.917e 0.823€f 2
Lo4 0.855abe 0.88ahc 0.914e 0.898cd 1

TE : R R 5B G A R F R R 2 Duncan TR MR 22 K AE P <0.05 /K P25 B3 .

Note: Different letters within the same index in the table represent significant difference among them at P <0.05.
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Table 4  Subordinate function values and rank of drought resistance

o o % 5 o PR UE s T S ¢ BT SRE R B SMPTE SRR AU HLR SR
Germplasm resources DRSFV at germinating DRSFV at Total Drought resistance
number stage seedling stage DRSFV rank

L1 0.230 0.112 0.171 AP No drought resistance

2 0.212 0.124 0.168 APt No drought resistance

13 0.253 0.370 0.311 5991 Weak drought resistance
14 0.493 0.688 0.590 Hi3L Moderate drought resistance
Ls 0.319 0.411 0.365 F3HT Weak drought resistance
L6 0.998 0.985 0.992 FEHT Strong drought resistance
L7 0.150 0.459 0.305 P Weak drought resistance
19 0.469 0.623 0.546 HiHL Moderate drought resistance
L10 0.329 0.515 0.422 3P Weak drought resistance
L13 0.055 0.318 0.187 AP No drought resistance

L15 0.207 0.218 0.212 APL No drought resistance

L17 0.630 0.435 0.532 HHT Moderate drought resistance
L19 0.308 0.432 0.370 H9HT Weak drought resistance
126 0.649 0.831 0.740 HHT Moderate drought resistance
130 0.768 0.865 0.816 FRHT Strong drought resistance
L31 0.936 0.950 0.943 FRPT Strong drought resistance
133 0.696 0.800 0.748 HHT Moderate drought resistance
140 0.612 0.900 0.756 HHT Moderate drought resistance
155 0.629 0.636 0.632 Hii Moderate drought resistance
164 0.617 0.804 0.711 FiHL Moderate drought resistance
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Table 5 GDRI, SRDS and DRSFV at germinating stage

i epss R TR R
EiEL Y o % PRE
Tindex BURHRRC AR pagey a
GDRI SRDS -
germinating stage

SR AR 0.74% *

SRDS ’

E‘Hﬂfﬂﬁ@ﬁlﬁ 0.937 " 0.75" "

DRSFV at germinating stage

B B ol ool o -

DRSFV at seedling stage

e o x SPRR AR E P <0.05 A1 P <0.01 K-
KSRE,
Note: * and * * represent the significant difference at P <0.05 and

P <0.01 by correlation analysis, respectively.
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