55 35 555 1 1] FEHXRLHFR Vol.35 No. 1
2017 4 01 H Agricultural Research in the Arid Areas Jan. 2017

SEHE :1000-7601(2017)01-0233-07 doi: 10.7606/j . issn. 1000-7601.2017.01 .35

=T GGE WirBEZEZANRE N
BEEEMFIE
ANk, BREE R

(HA A R, HATAE TR A E A SCREE, H 22 730070)

 OE: L TAC Ry TR & A RA, KT E H A IE K R A R K o e Ty £
FERFEA MR B T AN k3R A G B AT IR g, Al B GGE - bioplot AT E 247 & 4t ,
WM EEENWET Tk, ERFW M A8 A0 B, SR 79 IR R0 7= B0 TR AR, TR 18 BB B B 09 & A
BZFRERHNT EARATHUNTEFSE  EREL ERLRB A FERE R, 1T 2GRNy
RESHERLRPEATRE X R, REAPURAE T, EERLRE T ERA, T %R~ & F %% GGE
— bioplot 24 Z 4 Al A4 & AT E M RM E R B WA, FEERE L m R AR EERENE 3
& AT 2 AT RN 7 LT GGE - bioplot % ARE R R B XK W, 5 B fodn B &S KA LT B — B
X By 3T 47 3 B O 0 3 5 E R T R R E A P E K I T, fF 2 YSI(IR E & %) JDRI(H £ 36 30) \MP
(P37 &) ST 245 %0) 5 CMPOJUT 34 7 &) 4 T M 2 VIR0 oy 3 0 0 3%, 2 3 MP.STL 5§ GMP B Bl — %1
M7 %, YSLE DRLE R — %, AFARERNE R ERBRFRAG B AR EHLE T EHELE ST

K TN 0 E 4 5 GGE — bioplot; ¥ 4 77 %

hESES: $332.1;5651 XEARERS: A

Evaluation methods on watermelon drought resistance on the basis of GGE biplot

SUN Xiao-mei, CHEN Jing-jing, CHEN Nian-lai
( Gansu Agricultural University , Gansu Key Laboratory of Arid habitats Crop Science, Lanzhou, Gansu 730070, China)

Abstract: A field investigation with seven watermelon genotypes was conducted under three soil moisture levels,
and the yield and its components were determined. The yield drought-resistance coefficients were calculated using seven
evaluation methods. On the basis of principal component analysis and the correlations among the drought-resistance evalu-
ation methods, the identification indexes were analyzed by GGE — bioplot. The results showed that the fruit yield was de-
creased as soil moisture became reduced, and the extents varied within genotypes. Clear traits trade-off was found be-
tween fruit weight and fruit number per plant in varieties with higher drought resistance. For example, genotypes 238 and
Xinongbahao with high fruit number per plant will have low fruit weight. However, traits trade-off was not found in
drought sensitive genotypes. The resulis obtained from genotype comparisons using yield based GGE — bioplot were similar
to the known drought-resistant abilities of the genotypes. Based on the yield, YSI (yield stability index), DRI ( drought
resistant index), MP (mean productivity), STI (stress tolerance index) and GMP ( geometric mean productivity) were
selected as the suitable drought evaluation indexes under water stress after GGE — biopolt analysis. MP, STI and GMP
belonged to the same category, and YSI and DRI were in the other category. The results imply an important theoretical
significance in guiding the screening of drought resistant watermelon germplasms and the identification of drought resis-
tance of watermelon cultivars.

Keywords: watermelon; drought resistance; GGE — bioplot; evaluation method
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PrERE YSI (yield stability index) = Y,/ Ypm
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H) o FERREEFNEEK A3 IHA T 238 U A /SR
TS 3 O PR B SR RN A e 4 Ak
*1
Table 1

2.1

DIIAS 5] 752 B P& A%, Sweet Crimson [ [ & o8 &, 15
40.5% (2B A ) FN 46.7% (hEEIME) .

fv A 4 B R AR5 7 &, T2
T SR EY PR E M R A AR, AR
328 FEIK A3 W38 F5 T 1 7= o 2 PR AR (FE 2 B
o EE A TR 3 BIREA 34.9% 1 45.3% ), {H 1 T3
PR ) (e E KT 7= ) B, BT DAAE K 43
R A B E A T A R (R 1),
EHFF—"5F1 Sweet Crimson B R H I 15, H
SELEAK AT A T 7= i B MR AR R (4330l S 2 i
26.2%F 44 .8% P EEMMET 45.9% 1 66.7%) , ik
MAEMHE M RS 238 WA R E LR, 5E
FEM 38 25 1 F 7 BRI (3 7. 8% Fi
26.6% ) H 7= 5 S A B FF— 5 Fl Sweet Crim-
sono PEAC /NS (H SRR S R e o B
T R4 SRl BLARTE 38 451 (AU ™ R 58
AR K MBI mHAE

FIF GGE biplot 43 H7 R 48, LA S 5l Fl 1) 7> o
RFREE  FRREE 7 A A BT R R S . BT
A T [R5 5 A o 2 B e R Al ot o g
[i) O 58] JRE A5 A B 5 L3 5 1R ek ] AR P R 02
e ERESHETEME T, HA/NS S 238 5
[0 8 P D BT, 5 328 U A —2 5 1 5
F—5 B 25, Tk — 5 5 Sweet crimson & J5 /5
T N =2 (E ). X5 A E bR LS R
— i, B 328,238 FIPG A /\ S A HT R A, H—5
FEHFF—2 A pE] Y, 5T Ik — "5 Fl1 Sweet Crimson N
TR S R

M R Tk 3 B8 A 3 T B 7= B AR (G 2ME + B 2s)

Yield characters of tested varieties under different treatments (mean + SD)

PALE Fruit weight per plant/kg

FAARALIREL Fruit number per plant/>

a5 Fruit yie]d/(kg' hm~2)

A

, w BEBNA Uz o EEEMNR hpEbNe w RERNA dUEma
Cultivar K Mild drought Moderate YR Mild drought Moderate X Mild drought Moderate
Control Control Control
stress stress stress stress stress stress
328 3.16+0.22ab 2.28+0.17bc 2.14+0.02ab 2.25+0.03a 2.03+0.09a 1.82+0.19a 59266 +3192a 38600 + 2805a 32423 + 2928a
238 3.26+0.16ab 2.90+0.04a 2.33+0.07a 1.05+0.17¢ 1.09+0.03b 1.09+0.14bc 28672 + 1539bc 26449 + 1523b 21060 + 1781b
[LE N

. 2.69+0.48bc 2.37+0.35bc 2.21+0.22ab 0.95+0.0lc
Xinong No.8

1=
Bai No.2
ik —%

2.71+0.11bc 2.07£0.15¢ 1.94 £ 0.45abc 0.93 +0.08c

1.00+£0.07b 1.00+0.04bc 21331 + 1345¢ 19904 + 1245¢d 18420 + 971b

0.98+0.04bc 0.96 +0.07bc 21084 +2246¢ 16781 +874d 15444 + 703bc

3.77+0.41a 2.89+0.15a 2.06+0.40ab 1.21+0.21bc 1.13+0.07b 1.14+0.13b 36978 + 1688b 27296 + 1345b 20011 = 1099b

Tianzi No.1

2k — 1
AR5 | 494035 2.100.05¢

Jinxin No.2 1.48+0.14c
inxin No.

Sweet

1.16+0.0lbc 0.86+0.18c 0.87+0.15¢c 18361 +2834¢

15053 +786d 10719 + 523¢

2.92+0.1ab 2.51+0.26b 1.65+0.02bc 1.95+0.08ab 1.16+0.35b 1.04+0.07bc 43144 +3430b 23818 + 1532bc 14373 + 1977he

Crimson

I ISR BRI 2253 235 (P < 0.05)

Note: Different letters in the same column indicate significant differences (P<0.05).
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Fig.1 Drought resistance among watermelon genotypes based on yield per hectare
(Left is for mild drought stress, and right is for moderate stress) .
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Table 2 Result differences of the evaluation methods based on the yield(mean + SD)

Sweet Crimson [ TOL PEMME 25 5 A 8.2 Ho T HAth
A ZE PR T RAEE R, Rl 328 19 MPLTOL, STI,
GMP 5 DRI WA {8 2 25 55 T Ho A & R I 19 9F-
Ho AT, FATAR]— A PEAN J7 3 HE P ai Fh ) Bt 2k
FETE R T, Prs B a4 SR AN AR ] 3t s e 1
PO S P T 22 S B 4 2 e

N e UTTITE S oz s o
R /(kghm™?) Stress Stress /(kg*hm™?) Yield Drought TR
Cultivar rox}ii?viw tolerance tolerance Ceo;zg:;;:;:ean stability resistant Re(izuon
P (M) (TOL) index (STI) P (CMP) Y index (YSI) index (DRI)
328 48933524398 20666+510a  2.50£0.26a 47829+2480a 0.65:0.05b 1.16+0.16a 34.87+4.86a
238 27560 £4372b 2223 101d  0.83£0.08b 27538+4423h  0.92£0.11a  1.1320.35a  7.75% 1.04c
SE P4\ Xinong No.8 20618 +2638c 14274440  0.46+0.02c 20605+2723c 0.93+0.16a  0.86+0.32ab 6.69+0.28c
Mild 1% Bai No.2 18933+ 1948 4302£733¢  0.39£0.07c 18809+ 1759¢ 0.80%0.2ah 0.62£0.17b  20.40+9.94h
d;ffs“ O Tianzi No.1  32137+4420h  9682+63%hc 1.10£0.26b 31770 £3805b  0.74£0.26ah 0.930.17ab 26.18%5.63b
KT Jindin No.2 16707+ 1592c  3308+598¢  0.30£0.05c 16625+ 1379 0.82+0.27ab 0.570.03b  18.02+7.3be
Sweet Crimson 33481 £ 7148b 19325+ 718ab 1.1240.26b  32056+3695h 0.55+0.35b  0.61£0.13b 44.79+5.22a
38 4584528660 26843+ 159a  2.10£0.28a  43836£2962a  0.55£0.03ab 1.0120.15a  45.29+3.24ab
238 24866+ 906be 7612502 0.66+0.03be 24573 +476bc  0.73£0.15a  0.88+0.25abe 26.55£2.5h
Wit P9%/\E Xinong No.8 19876+ 1358cd  2911£271c  0.43£0.07bed 19823+ 1675¢d 0.86£0.23a  0.90+0.04ab 13.653.11b
M’(’ﬂ‘iﬁ £1= % Bai No.2 18264 £2129cd 5639 £349b  0.36£0.07cd 18045+ 1872d  0.73£0.17a  0.64£0. 15abe 26.75 +2.54b
stress HDFE— Tianzi No.1 28494+ 1606b 16967 £680ab  0.81£0.13b  27202+2217h  0.54%0.06ab  0.61 £0.06abe 45.88+6.29ab
FUKTS Jindin No.2 145401780 7642£315h  0.22£0.0lc 14029+ 1115d  0.58£0.02ab 0.36£0.09bc 41.62: 1.52ab
Sweet Crimson 28758+ 172b 28771+538a  0.68+0.04bc 24902+ 1964be 0.33£0.01b  0.27£0.06c 66.69+5.53%

T PR TR 25 8% (P <0.05)

Note: Different letters in the same column indicate significant differences ( P <0.05).
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Fig.2  Correlations between evaluation methods based on the yield per hectare

(Left is for mild drought stress, and right is for moderate stress) .
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Identification of suitable drought evaluation indexes based on the drought-resistant abilities of known genotypes

Fig.3
(Left is for mild drought stress, and right is for moderate stress)
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