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Drought resistance evaluation of DH lines from interspecific hybrid of
B. napus and B. juncea in flowering stage
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Abstract: In this study, 22 doubled haploid (DH) lines from interspecific hybrid of B. napus and B. juncea were
planted under both conditions of drought stress and normal irrigation at flowering stage in 2013 and 2015, during which
the rainfall was 5.7 mm and 6.7 mm. The yield and yield-related agronomic traits were observed, and the drought-resis-
tance of different lines was evaluated by adopting drought resistance index method, gray relevancy method and cluster
analysis. The results showed that the drought resistance of most interspecific hybrids was stronger than that of convention-
al B. napus cultivars, and 7 strong drought-resistant materials were screened. No matter the direct evaluation method or
the comprehensive method of correlation coefficient was adopted, the classification consistent rate of drought-resistance
level was about 42.55% under two different conditions of drought stress. The drought resistance of same materials was
inconsistent under different conditions of drought stress. Therefore, it is more reliable to evaluate the drought resistance
of crops with comprehensive evaluation method under various extents of drought stress.

Keywords: interspecific hybrid of B. napus and B. juncea ; doubled haploid lines; drought stress; drought resis-

tance index; correlation coefficient
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Table 1~ Drought stress treatments and natural rainfall in different growth stages

i [|] tﬂﬁj/ﬁﬁ/mm ﬁj/ﬁﬁ/mm %%‘P/ﬁﬁ/mm A/ mm AR/ mm
Time Emergence stage Seedling stage Bud stage Flowering stage Podding stage
2014 - 10—2015 - 04 118.1 4.2 80.4 6.7 40.3
2012 - 10—2013 - 04 4.0 42.7 2.0 5.7 7.0
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Fig.1 Drought resistance coefficient (DC) of tested materials under different drought stress conditions
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Table 2 Drought resistance identification of tested materials under different drought stress conditions

2014—2015 2012—2013
E v r?% . , i CER PRy PR EE N
Tested material Serial MER HREH e MRRH PR e
ested materials mb Drought resistance Drought resistance
number DC/ % DI Se DC/ % DI S e
identification identification
N (=}
il 3% 1 72.69 0.58 HL52% WDR 12.91 0.06 it 5 D1
X HE i Huayou 3
Control varieties — (=)
RS 2 100.21 1.19 fiit 5 DT 65.12 0.9 L DR
Yunyoushuang 1
12xs242 -3 -3 3 116.72 1.33 P 5 DR 3.32 0.01 PLE 2% WDR
12XS247 -2 -2 4 91.28 0.77 P52 WDR 20.32 0.09 it DT
12XS247 -4 - 1 5 115.34 1.20 it 5 DT 26.12 0.16 it DT
12XS247-5-3 6 88.50 0.75 P52 WDR 10.09 0.03 PLE 2% WDR
12XS247 -7 -1 7 103.00 0.79 P52 WDR 6.64 0.01 PR WDR
12XS265 -3 -3 8 114.45 0.99 i 5 DT 5.48 0.01 PLE2: WDR
12XS274 -1 -2 9 107.98 0.79 Y572 WDR 6.00 0.01 PFZ WDR
12XS274 -2 - 1 10 125.83 1.48 PE DR 11.22 0.04 P2 WDR
e 12XS274 -4 - 1 11 74.23 0.56 PrE 2 WDR 6.36 0.02 PLF2% WDR
HIr a5
£ DH #k % 12XS247 - 6 12 121.14 1.39 P DR 26.35 0.23 fif 5 DT
Im;lﬂipff;iﬁc 12X5256 - 6 - 1 13 129.21 1.47 HF DR 49.14 1.18 HLE DR
y ras
from 12X8256 - 1 - 1 14 106.33 1.06 i 5+ DT 12.36 0.06 fiif 57 DT
B.napus and  12X8274 -3 -2 15 114.30 1.17 it 5 DT 28.46 0.22 i 5 DT
B. juncea = -
12XS282 -1 -2 16 110.03 0.91 it 5 DT 38.93 0.52 PF DR
12X8282 -2 - 1 17 162.11 1.60 PLF DR 121.35 3.01 P55 DR
12X8282 -3 -3 18 99.98 0.76 PLE 2 WDR 71.95 0.97 P55 DR
12X8242 -5 -3 19 85.82 0.71 P2 WDR 6.80 0.01 P52 WDR
12X8247-9-3 20 80.73 0.73 P2 WDR 72.75 1.70 P DR
12X8256 -5 -3 21 164.89 1.47 P5 DR 66.91 0.99 P55 DR
12X8256 - 8 - 1 22 105.04 1.19 it 5 DT 19.95 0.13 i 5 DT
12X8256 -9 - 1 23 83.42 0.64 PR 2 WDR 21.48 0.12 i 5 DT
12X8265 -4 -3 24 9.15 0.88 it = DT 18.82 0.09 i 5 DT
YI{H Mean 108.93 1.03 26.35 0.06

£ : DR—HUF s DT—MH 54 s WDR—HL 7422 ; DC— U R DB R+46 8 T,
Note: DR—Drought-resistant; DT—Drought-tolerant; WDR—Weak drought-resistance; DC—Drought coefficient; DI—Drought resistance index. The

same below.
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Fig.2  Drought resistance index (DI) of tested materials under different drought stress conditions
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Table 3 Variance analysis of drought coefficient and drought resistance index under moderate drought stress

WH A2 SRR R H R ¥y FAH P1{A
Item Source of variation Sum of squares DF Mean square F — value P — value
X 4[] Interblock 0.0917 3 0.0306 1.115 0.3492
ARt AbFRE] Tnter-treatment 4.9848 2 0.2167 7.901 0
Drought .
coefficient %7 Error 1.8926 69 0.0274
AR Total variation 6.9692 95
R " X 41 ] Interblock 0.0634 3 0.0211 0.198 0.8973
B :
Drought ALFR[E] Inter-treatment 9.7959 23 0.4259 3.991 0
resistance R Error 7.3628 69 0.1067
index
AR5 Total variation 17.2222 95
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Table 4  Correlation coefficient of tested materials under different drought stress conditions and normal irrigation

o 2014—2015 2012—2013
SR Mizf‘ P ITL PRV ek B PURHEAY
Tested materials number Correlation Drought resistance Correlation Drought resistance
coefficient identification coefficient identification
— 11t 3 5 Huayou 3 1 0.82 bis DR 0.56 iif 5 DT
Control varieties W15 2 0.77 fift F DT 0.81 L5 DR
Yunyoushuang 1

12x242 -3 -3 3 0.83 P DR 0.45 L2 WDR

12XS247 -2 -2 4 0.67 522 WDR 0.51 L2 WDR
12XS247 -4 - 1 5 0.73 PR ZE WDR 0.56 5 DT

12XS247 -5-3 6 0.78 fif 5 DT 0.49 hiF 2 WDR

12X8247 -7 -1 7 0.58 52 WDR 0.53 Y52 WDR

12XS265 -3 -3 8 0.64 HiFZ WDR 0.46 Y52 WDR

12XS274 -1 -2 9 0.78 fif 5 DT 0.48 HiF2 WDR

12XS274 -2 - 1 10 0.83 P DR 0.50 HiF 2 WDR

e 12XS274 -4 - 1 11 0.68 P2 WDR 0.53 HiF 2 WDR
A DH B & 12XS247 - 6 12 0.81 i 5 DR 0.63 fif & DT
Interspecific 12X8256 - 6 - 1 13 0.79 i 5 DT 0.73 HL5 DR
hly;::s 12X8256 - 1 - 1 14 0.74 P2 WDR 0.55 iii 5 DT
B. napus and 12XS274 -3 -2 15 0.74 P52 WDR 0.59 5 DT
B. juncea 12X5282 — 1 -2 16 0.80 fif 5 DT 0.63 fiif 5 DT
12X9282 -2 -1 17 0.80 fif = DT 0.79 L7 DR
12XS282 -3 -3 18 0.83 s DR 0.68 L7 DR
12XS242 -5-3 19 0.75 i 2% WDR 0.59 (R
12XS247 -9 -3 20 0.80 fif & DT 0.72 L5 DR
12X8256 -5-3 21 0.79 fif 5 DT 0.60 it 5 DT
12XS256 - 8 — 1 22 0.82 i DR 0.57 it 5 DT
12X8256 -9 - 1 23 0.75 P52 WDR 0.55 it 5 DT
12XS265 -4 -3 24 0.73 P52 WDR 0.54 if 5= DT
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Fig.3  Clustering analysis of tested materials based on drought resistance index in 2014—2015

1
14
4

itn 2

DT
22
23
12
15
3
7
8

P 2 9
WDR 19

6
10
11
2
17 —

s 13

DR 18 }
21 —
16
20 . . ‘ ‘ .
0.00 0.46 0.92 1.38 1.84 231

B4 FEMIEAE 2012—2013 EREIEHAITXFHREHRRIRER
Fig.4 Clustering analysis of tested materials based on drought resistance index in 2012—2013
2.5 FAERETEMBEEETSAMEHTRERT JBpiE S5 E T PR A 2R — 3, Hd A 66.67% it
e TR R, 24 iy A EE) BRI —3,58.82% T A BE—3K,46. 15%
PUR RSO R AT AR — B (B 2), 2k BIBCF 2 AR 20 28— 30 SR A K 68 O 16 B2 15 AT
FEBVEN T A 57T.21% MM RHEE S EE TS 27.89% AR Rk 26— 20, i g 44.44% 1)



86 T2 X AR AT

o535 &

U R4 28— 5, 21, 05% 1Y it 52 A6 R — 2L
18.18% ML R M B3 2K —B, PIRh I ikei G o
BIvE M 290 42.55% M R R e b =S T2
[ 2 TR E G — B 3 B 4), Hop
55.55% HIPLFMBH 2 —E

3 PS4

TR IR S A e ) B R AR R 22—,
PrRM BRI TR L R A MR T EEN, B
AR R EEEF PR, AR RITREE
FRERAERT A AR, B P23 O e 6 R 17 27
SEPURAIRGEIR . 2R L 40 AN TR H g L i
SR (R) AL, R PEG - 6000 F45] 4 B 5

JEfh 30 TR0 R AR PR T 5 3 A5 T , i 4 ik
it S H 0 9 32 A R YAU200908 . i i 15 5
YAU200903. YAU200907. YAU200906. YAU200904.

SRS A TN 49 43 H W R S8 AT AE BT AN AL it
SRS T 2 AN A A (R 2 11 R 1
YER)FEAERT AL ST 2 A 01 52 ol 24 32 R g )

i 5 o 2% ELAELOT R 5 R SE DH BEARY 118 ik
Z N H AR TR IPTR PP, 0 e Y 3 4032,

034 ,035) WPt AL PR, BRSO R ] PEG -
6000 X 39 {53 H 5 AU yh S 4 7 A A 3 T SR A Ok
3 P B MR B9 BB (OR918., OR805 il
OR2025) .

0.90 m2014—2015
L X2012—2013
0.85 _—_ . . .
0.80 | . - - n LS | L
075 —_— n n
0 u X X u
©0.70 [
% [ ] X
W& 0.65 | X X
= 060 X
i X X " * * x
0.55F % X X X
L X
0.50 % « X
0.45} X X
0.40
001 2 3 4 56 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24

SARH R 5

Tested materials serial number

B5 AREETEMESR

HTEEMBRERE

Fig.5 Correlation coefficient (CC) of tested materials under different drought stress conditions
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Fig.6  Clustering analysis of tested materials based on drought resistance index and correlation coefficient
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Table 5 Agronomic traits of tested materials under drought stress in flowering stage in different years
Pedk R A0y ZARM B 5 Tested materials serial No.
Iy Planting

Traits year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
- 2014 102 116 106 100 98 108 110 104 105 115 111 104 109 111 100 105 123 107 104 117 106 96 104 111
Pkien PH/ %

2012 69 8 52 8 78 77 63 60 71 65 70 77 8 76 92 76 91 79 116 92 93 72 8 77

AR 2014 103 93 118 97 104 112 74 110 114 143 128 94 121 123 109 133 123 89 108 97 91 91 145 108
BN/% 2012 8 75 32 89 54 80 44 129 62 100 75 83 44 64 50 47 64 I8 64 113 73 73 80 67
KAy 2014 103 93 122 93 96 100 74 110 114 140 129 116 124 132 113 130 127 89 83 97 88 91 152 100
BACEBN/% 2012 57 60 43 75 45 75 67 175 100 117 71 33 38 67 60 47 45 56 60 133 8 71 71 75
PR I3 2014 103 117 118 63 77 106 68 122 159 304 158 72 97 145 85 207 175 77 96 146 104 80 133 95
B FW/% 2012 19 65 19 20 66 23 34 18 24 25 18 32 28 28 58 56 84 101 69 60 40 31 27 33
- b ) 2
ﬁ”ﬁl”\*ﬁ%ﬁ 2014 114 120 111 187 79 102 78 81 8 90 88 121 105 95 104 66 113 130 82 80 81 108 77 167
v EBP/ %
il 2014 94 93 114 147 77 106 99 105 125 98 106 109 86 104 109 96 106 99 122 101 102 128 99 89
SPS/ %
ThiE
KW,/ % 2014 96 98 106 109 102 105 101 101 102 106 106 105 101 105 97 99 98 104 101 104 104 96 103 105
S R

. 3
sy pappyg, 2014 83 66 129 56 135 128 193 232 77 183 53 100 152 58 157 112 95 95 128 140 110 130 78
R AR A 2014 110 181 110 49 165 193 257 162 96 156 108 69 135 69 105 139 155 166 132 126 81 185 39
RWPP/ %
o
o 25 SR M 2014 93 111 107 102 106 113 145 109 102 111 89 66 101 101 81 107 8 94 74 123 91 107 86
PNMS/ %
E=AAK 2014 87 101 97 93 125 112 120 144 125 116 8 76 110 199 98 90 92 115 115 125 103 113 96
ELMS/ %
£ AR 2014 107 111 109 110 82 100 123 76 83 95 106 8 91 60 83 119 92 81 65 98 8 95 90

& PDMS/ %

1 R B, 2 A R A PERAE R . PH: %R 5 5 BN: R0 EBN: — KA 80000 A% FW 2 Buig b [ 3566 56 EBP: A5 R4 B4 5 SPS:
BRI TKW : TORIER ; PNPP: BARRAT R0 AR SR 500 RWPP: BARRME R 55 ; GWPP: BAMKF K T ; PNMS: 3228 3 50 ELMS: 2547 30K ; PDMS: 214

RHE.

Note: All data in the table are the relative value of corresponding traits. PH: Plant height; BN: branch number; EBN: effective branch number; FW: fresh
weight; EBP: effective branch position; SPS: seeds per silique; TKW: thousand kemnel weight; PNPP: pod number per plant; RWPP: root weight per plant;
GWPP: grain weight per plant; PNMS: pod number of main stem; ELMS: effective length of main stem; PDMS: pod density of main stem.
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