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Genetic diversity analysis of phenotypic traits and cold tolerance screen-

ing of bitter gourd germplasm resourcs

GONG Pan, LIU Xuan, CHU Xiaozhen, LIANG Zheng, LIU Ge, JU Zhijun

(Zhengzhou Institute of Agricultural and Technology Science, Zhengzhou 450000, Henan, China)

Abstract: To screen bitter gourd germplasm resources with good commodity traits and cold tolerance, this paper used 87
bitter gourd germplasm resources as materials to evaluate their cold tolerance at the seedling stage, analyze their genetic
diversity, and conduct correlation analysis, principal component analysis, and cluster analysis. The results showed that the
phenotypic traits of the 87 bitter gourd germplasms exhibited rich variation. The genetic diversity index ranged from 0.73
to 2.12, with leaf width having the highest genetic diversity index, followed by flesh thickness. Correlation analysis indi-
cated that each of the 13 traits had closely associated traits, among which single fruit mass was extremely positively corre-
lated with fruit diameter, fruit length, and fruit thickness, indicating that the yield could be improved by increasing the
fruit diameter, fruit length, and fruit thickness. Principal component analysis revealed that the 13 agronomic traits could
be summarized into 5 principal components, and their cumulative contribution rate reached 75.676%, which contained
most of the information of bitter groud agronomic traits. The comprehensive scores of the bitter groud germplasms ranged
from 0.41 to 1.36. Cluster analysis showed that at D’=20, the 87 bitter groud germplasms could be divided into four
groups with distinct characteristics, which contained 17, 6, 3, and 61 germplasms, respectively. The materials with large
genetic distances could be selected as parents for crossbreeding, providing a scientific basis for the rational utilization of
bitter groud germplasm resources and genetic improvement of varieties. Through cold tolerance identification and compre-
hensive trait evaluation, three superior cold-tolerant materials, 2019781259, 2022643867 and 202409 were screened out
as excellent target parents for cold tolerance breeding in the future.

Key words: Bitter gourd; Agronomic trait; Genetic diversity; Cold tolerance

Ys#s B #A:2025-09-22 ; 1& 2] H #A: 2025-12-19
EETB v FE A RO H (2421021103060
EERN -2 2,5 BB I, R BN BESERSE E FE 7. E-mail: gongpan-01@163.com

- 50 -



5541

38 B4R TR BT SR USRI IR A% 22 R b B v A 5 07 vk

X ISR 5T

K (Momordica charantia L.) X 42 I I
B 7 B, A R T8 — R A B GOR B A
Yy, R SR S B R R Y e R T AR 48, AE IR E R L
S IS A AR, DU AR ST AR VL P R e A
B 7 L DX o, R PR SE, DL
BT~ , MUE SHE R A4 EJ R YRR C 4
ERENYREZWEFRY, L EHEE 2K
B I A0 AR M)A 2 P A s M T B TS A
B VIGSR R S E A RN E IR Z R
R, IR, B NS FRME M2 A
P24, FOMPRE TR AR A B 00, v R oA SR B R
T E E AR THE 2 —, B E AL,

w1 U8 T BUR B, Tif IS 56, 7E 1 28 3
g, E BRI TR R ARKE
e S e (2 e @ s AT - AL = N R N = I
B B AN IR B A BT AR JE A I T AT Ck
R 2 I M A e ) B PR ) R 2R A2 R AR
i ¥4 IO 5T I 8% & i 4 i I ot A g X — ]
IR AIRAE o

H A, 2% T35 JICRR 5 i 4 14 4 2 5 P-4 1 )
WEFHIRZ , 4 EEYX 148 85 NF gt 4T 1t
AYEEE R T 16 1 K 58 WA I 2 T ¥4 1)
JRMBT , Ferb o 9 4 25 R BT, DR I 74 i I
Hod s NP e F 5t TR Btli. BR R EES
XT 54 oy AR 28 BAHEAT I o 14 %5 0, NN K
NP1 S P8 BT VR v TR 28 S0 % 1 25 5
(1) BB, AR 2 4 28 5 BRI B
TR PR R U | v R A B AN A 1Y . SRR
SV 52 433 M BT AR T B R 28 e AT %
€ FIVEAN, B L 7RI K B RE I PR 7 R, 6 R I
IR R 28 fig kAT P00 B A e R A, JFd i
CRETVEN KA 5 MR K 27 58 V198 B FR 5T BGY
BGS5.BG15.BG8 1 BG55. W4 Al % 5 1 237 K
Tl JO 110 2 R4 A R ARV ¥4 A O 228 A0 S o TR,
w7 NI A B Fh CAEME N, H iAo R 1Y
PR IEE A% 22 A 40 A 45 6 T ¥4 P ot 077 22 1 0F 4
. BN 87 4wy JINFR it b 47 R A MR 1 183 4% 22
FEVE 3 i B 7 A A, U e Hh 7 it PR R L
T 4 A 8 ) e TR 5 5% U0, Ay I 74 it At (1) 355
Mg RIS A .

W

1.1 #8
HERA R 87 A IR 5 95 35, A4 L 44 Bk K

IR 1.
1.2 A%
121 R2AMKRBEE T 2024 F7E AN T B 20T
RHOHATIREE, 3 H 10 HIRFME R E R T o0
HHTE L4 A 20 HAYHKE 4 7 BB
B H , SR RIS S 2R3 , TP, 478E 150 cm,
FREE 80 cm. RAIFEHLIX H B, NX A 13 m?, &
ANEE 20 FE, A MM 3 IRER, wlE5— K
"R R TR A A . e R TR 7 A
FUTE AN EAE bR AR AT F R ZHRIR A A 5 5
JE o THEKIE M E/NX A EEHLIEH 10 A%, 0 5E R
SR, 2R Y TR G B ARG AR
JRAE AR TR JE B TR 855 9 AN MR BLR
BEAR R RO E , TU% R B 6 R AMESE 4 AN i
PRI B AR ARG IR RV A TIRAA (R 2D
122 &AM ER )N A ML E S B NIU
G RE TR T A AP e TN
R W R 0 B IR E AT 87 4 JIURR
PR AT R M TR A /T XA, 1 X
K, B MBT 3 IR, BEIR 20 #Ro FFAIHK R 2
1 0o B e BB 5% — B0 4 P TN N A3 A
OB 14 h, BE I 10 DT 6 CCIRIRALEE 1 d, 18
IIMT S BRR A E R B A EIEIR D bR MEL R .

0 Z%: W FERER: 1 o1 FEMZE, U%E
M, B2 W2 EM2F, GG, Bl
FEE B R2 T ENZE AL 12 R
LM R IAGRNIE 4 O R E EHYEE A5
A 52, BRI .

R FIRE=Y (B RAEFRAE <& T FHRED/
AP SRR E< 100,

A EFR <3S, it v PR i 35<VA FE e 465, i
P B E 65, A 155 .
1.3 HIEGITS S

1§ F§ Microsoft Excel 2013 4P iR 46 £ 45 , #) H
AR E SR 8L 2R EU(HD , H'= X Px
LoP, (P, /248 55 i NFF i BOFE 0380 SR S A B
1) s 45 FH SPSS 26.0 BAF AT AH A A s FE K
DRI ST T

2 SR

21 FBMMRFFREEZERZHEROZSES
12 3 AT, w1 JIOR I SRR ) 9 MR PRR 1)

A G RHAE 12.13%~24.23% , F 148 55 R Bl

16.82% , & 5 & M 5 B AR 4K k8 KA 12

« 51 -



I D& = 50 ih JE #39%

®1 HRAENHRERRREL RS

Table 1 Origin and number of bitter gourd germplasm resources

%45 No % FK% Name KA Origin 445 No. % F% Name KR Origin
1 KG2015346782 ]~ 7% Guangdong 45 202363487 111 %= Shandong
2 201837468 111 7= Shandong 46 20241378 11 %< Shandong
3 20161312754 5 7 Hainan 47 2024346 1l 4% Shandong
4 KG2015368943 ]~ 7% Guangdong 48 202425631 111 %< Shandong
5 KG201576321 55 Hunan 49 20249135 11 %< Shandong
6 KG201576413 ]~ 7% Guangdong 50 202461512 11 %< Shandong
7 201925761 ]V Guangxi 51 202516 fi & Fujian
8 20173125876 J" 7% Guangdong 52 202501 i Fujian
9 2018456217 ]V Guangxi 53 202568 74 Guangxi
10 20161632451 %% Guangdong 54 202531 8 Fujian
11 KG20134316759 11 %< Shandong 55 20259 i Fujian
12 2019523462 ]~ % Guangdong 56 20247321 &% Fujian
13 202015469 J” 7% Guangdong 57 202341315 11t Hubei
14 KG201564735 Y74 Jiangxi 58 20239416 ffi 4 Fujian
15 KG201546789 L7 Jiangxi 59 2023324 755 Hunan
16 2018138294 i T Liaoning 60 20241613 & Fujian
17 20203451 TL74 Jiangxi 61 2022171217 i51F5 Hunan
18 20213527 YL Tiangxi 62 20213468 7@ Fujian
19 2017687429 i Liaoning 63 20253 177 Fujian
20 2018134267 YLV Jiangxi 64 202461 1515 Hunan
21 2017368247 114 Shandong 65 2024479 111 %< Shandong
22 201846375 YLVY Jiangxi 66 20241712 ] 75 Guangxi
23 20213271 YLVY Jiangxi 67 202424 23 Fj Yunnan
24 20204537 {1 Henan 68 202429 ZH§ Yunnan
25 201835647 YL Jiangxi 69 202428 J F Hainan
26 20173641245 YL Jiangxi 70 202437 157§ Hainan
27 2017689134 T 75 Henan 71 202425 i} 74 Hainan
28 2019356218 L7 Jiangxi 72 202413 T4 Henan
29 2016265934 {75 Jiangxi 73 202456 T4 Henan
30 2017382561 Ti 5 Henan 74 202417 L7 Jiangxi
31 201857416 L7 Jiangxi 75 202409 J 74 Guangxi
32 2018763248 L7 Jiangxi 76 202407 15175 Hunan
33 20193581371 K Chongqing 77 202518 1515 Hunan
34 2019781259 K Chongqing 78 20258 {L75 Jiangsu
35 20199315842 ] 75 Guangxi 79 202567 YL75 Jiangsu
36 20203512867 "7 Guangxi 80 202457 Tt Hebei
37 20201213675 J" 74 Guangxi 81 20231345 T B4 Henan
38 2022375198 514 Hunan 82 20257 Tt Hebei
39 2022463185 i51Fd Hunan 83 20245 {4t Hebei
40 2022643867 1515 Hunan 84 202406 {7 Hainan
41 2017589134 JA 5 Henan 85 20230712 {74 Hainan
42 201615123467 T F4 Henan 86 202431 15 F§ Hainan
43 20199514734 Y175 Jiangsu 87 202433 1515 Hunan
44 2023164287 ]~ 7% Guangdong

1%£(13.76%)>MK (13.17%)>Ti [a] K (12.13%) ; 4%
ZREMEFE B IE A 1.16~2.12, F1EH N 1.66, Hh

(24.23%) > TV B (23.70%) >IN JE (18.37%)>1H
BE (17.49%)>Z5 40 (14.51%)>H K (14.02%)> TR
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Table 2 Grading and assignment of qualitative traits in bitter gourd germplasm resources

PEAR Trait I3 2R FNIR{H Grading and assignment
JIJ¥ Fruit shape 1=2R 1005 2="K 100 5 3= T
1=Tapered tip; 2=Big top; 3=Blunt top
JIE € Fruit color 1= 2= 14 3=k 4 4= (0 S=TRGE : 6=IR AR T=50 4%

JRI . Wart shape

A% Maturity

1=White; 2=White green; 3=Light green; 4=Green; 5=Dark green; 6=Dense green; 7=Brilliant green
1=TC980 5 2="T-J8 ; 3="8%7 ; 4=}l )84

1=No wart; 2=Flat wart; 3=Vertical wart; 4=Prickly wart

1= 2 2= 3 s =P s 4= A S=HI G 24

I=Extremely early maturity; 2=Early maturity; 3=Medium maturity; 4=Late maturity; 5=Extremely late maturity

*3 FHNHRFRYEEROS TS

Table 3 Polymorphism analysis of quantitative traits in bitter gourd germplasm resources
PEIR Trait RRAE %/ME ez FHME brifEzE AR RH R
Max Min Range Mean SD CVI% H
ZEH Stem thickness/cm 1.39 0.73 0.66 1.03 0.15 14.51 1.68
1[4 Internode length/cm 10.53 5.62 491 8.03 0.97 12.13 1.46
4K Leaf length/cm 13.88 6.17 7.71 10.97 1.45 13.17 1.64
%% Leaf width/cm 19.74 6.80 12.94 15.91 2.78 17.49 2.12
M Petiole length/cm 11.13 6.25 4.89 8.45 1.18 14.02 1.56
JAYA1E Melon vertical diameter/cm 52.88 13.24 39.65 33.22 8.05 24.23 1.76
JRI# 4% Melon transverse diameter/cm 8.78 3.32 5.46 6.04 0.83 13.76 1.16
JKWJE Melon flesh thickness/cm 1.68 0.73 0.95 1.14 0.21 18.37 2.02
HIUR & Single fruit mass/g 883.88 233.79 650.09 508.86 120.59 23.70 1.54

58 i AL 2 REME SR B, O 212, AR IR 2,
N 2.02, JRB RS Z FEVEFR AR, M 1.16.
FH 4 ] 50, 7 UMD B YR 14 4 A5 2R 1

51.72%-.

R4 BHIMREZRREMERO LSS
Table 4 Polymorphism analysis of qualitative traits in
bitter gourd germplasm resources

- e LT R LRSS K ik
AL Z PR BUE FL N 0.73~1.23, Forp 36 B =, Trait H Type Frequency
N1.23, JNIE &AL, N 0.73. 87 47 IR i %5 Y5 /Y JNE 0.73 JRTil Tapered tip 64
JRIE BAR T 3, B0 29 i A 73.56% ; IR Bz f bl gt Froitshape K Big top 6
€% S J9 64.37% R AT My 3 i FLI Blunt op 7
G A 60.92% s B PR LU O e ik gy M T !
’ T - ; Fruit color 4% White green 2
N VR 4E Light green 3
DL g BRI, R IREH TRFEE M 5465 Green <6
B Z A, 2l A i YR B B E et A IRZE Dark green 3
{8, 7] F T35 4% & FhOAIFR 5T G187 . WK%k Dense green 2
22 HMMRAREERZMHREXMEST FE% Brilliant green 10
87 M MR BRI 13 AR Sty P 109 JE No wart 1
\ " . , Wart shape “FJ8 Flat wart 53
FASRME T, &5 B (R )R, 3k 5 TN AR RS i Vert
, N — - N N . H Vertical wart 11
2 I | BRI 2 A 0 25 IE AR G, MO R %0y R Prickly wart 0
AN 0.406.0.387.0.507 A1 0.925 58 FE 5K HE 58 s 123 ) p
B R EGMEE, e R2E S5 N-0.230 F1-0.239, 5 Maturity Extremely early maturity
IR €8 S 835 U %, 1K R 003295 U 5 Ay marty. "
K I 5 R L TEAR S M6 R M BA 0.243 A o1 4 Mediom maturity 2
B #4 Late maturity 45

0231, 5K EWNEZEEMI, HRAHAN
0.449, 5 JIN iz 0 5 M & 2 M %, Mk R 3

%M #4 Extremely late maturity 2
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258 R RHN-0.476: ILAGE 1540 11 K A 1 S0
’ HIEMIK, HIKRRH N 0.472 Fl 0.424; 4
= 2 : 5 2B K R3S IE ARG M5 R M
%éﬂg €524 9 0.234 A1 0246, 15 1K I 55 5 B 5 3% 1F A
s - e A RAS A 0.445 Rl 0.305; 1K 50155
§ Z, : . SR AR MK R A 0.835.

AEFE EEEEE 23 EMMEFREBEREMRERSHH
A Tt S 87 5 R 5T BRI 13 A4 2 PEIR i
I 17 AT, 55 5 (2 6~ ], AT 35T 1)
5| Z .. . 13 BUR SR8 5 A E RS, 5 5 AL
Elgst se2sg3k Sy 8 AE B K T L, B TR R I B
D225 meeTTeS 75.676% . PC1 F 5 ik {5l 2.933, 57 ik % A
2| 3 22.565% » 55— B4 B AE I 240 0 (205 5 1
HR i a| L OBURRPEL SRR ATALE, T DU
Elzic SSS92885| F  WE T PC2 WKL A 2445, TR K K
g|=7° T S 18.807%, 5 b ML 1 B R T
L s S KA, T LU R T PC3 RARE
Fl2s ST EE2T3282| E MHN1.957, FHREN 15.050%, 5 = B AT
HECE CTTTTETTN 5 rumn R RN, T LU A AU
é’ o 2 § semgekehal & FPC4RMEEDN 146, TURE N 10891%, 5
= |=3F SeSS eSS | B VUM R n R 1A R
1 I R S RPN S SN E N U F e e T
= 257 S2353523388 5|8 2 fEMHD 1.087, SO 8.363, 55 T LA AHAE
CTT ) Bog R B I 2L T LU R
S|lR25 “SsssssesSSe 2l % 8 AL, 87 5 JIURN R 1 45 A 15 43
, . i 2 0.600~1.631, LR {5 HE AL BTG ALIF S S
=:5SEECR3E22223 2 8S M@AHAT 1500 KKN BA6D TS
MAE|T ST TET TSR 5 (1.631).34(1.61D) . 76 (1.606) + 86 (1.588) + 40

) €5 (1587).82(1.583).

5§ S 24 EIMEAREEREMRORASH
ES iy ¥ B 1 R 87 4 R R B U AT B
I T - 5 7 FOWTAET RGBS D=20 I, T 87 6
B2 25T 5, |SF N4 KR KR ORI
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Table 6 Principal component eigenvalues and contribution rates of agronomic traits of bitter gourd germplasm resources

YIEHFAE(A Initial eigenvalue

NIERFE{E Selected eigenvalues

VAN

fi‘gfe gy THIEML R Rl Tk REAEE JURE il T
Eigenvalue Contribution rate/% Accumulative contribution rate/% Eigenvalue Contribution rate/% Accumulative contribution rate/%

1 2.933 22.565 22.565 2.933 22.565 22.565

2 2.445 18.807 41.372 2.445 18.807 41.372

3 1.957 15.050 56.422 1.957 15.050 56.422

4 1.416 10.891 67.313 1.416 10.891 67.313

5 1.087 8.363 75.676 1.087 8.363 75.676

6 0.890 6.847 82.523

7 0.667 5.133 87.656

8 0.554 4.264 91.919

9 0.433 3.333 95.252
10 0.330 2.540 97.791
11 0.118 0.905 98.697
12 0.106 0.815 99.512
13 0.063 0.488 100.000

x7 HMMREFERZEHEROERS S
Table 7 Principal component analysis of agronomic traits of bitter gourd germplasm resources
FEIR Trait 4> Principal component
PC1 PC2 PC3 PC4 PC5
Z2H Stem thickness -0.005 0.081 0.059 -0.042 0.942
i [A]4 Internode length 0.112 -0.066 0.655 -0.135 0.176
I Leaf length -0.094 0.883 0.016 0.054 0.155
%5 Leaf width 0.045 0.901 -0.178 0.059 -0.043
47K Petiole length -0.150 0.534 0.568 0.238 0.223
JRZA1% Melon vertical diameter 0.089 -0.023 0.923 0.094 -0.136
JIURE 12 Melon transverse diameter 0.659 0.070 -0.513 -0.018 0.130
JKA E Melon flesh thickness 0.727 -0.114 -0.218 0.114 -0.050
ST & Single fruit mass 0.905 -0.037 0.308 0.001 0.040
JIUJE Fruit shape -0.090 0.390 0.196 0.624 0.036
JI % 2 Fruit color -0.095 0.020 0.083 -0.875 0.121
JR T Wart shape 0.176 -0.499 -0.099 0.490 0.271
A Maturity 0.892 -0.074 0.340 -0.006 -0.052
*8 EHNMREBRENEGEEES
Table 8 Comprehensive score of bitter gourd germplasm resources

me T s mT 2 k| we 20 wes S 20w |me B0 we | me 20
No. Score Rank || No. Score Rank || No. Score Rank || No. Score Rank || No. Score Rank || No. Score Rank

1 078 76 |16 0.874 66 31 0882 64 |46 1.088 40 | 61 1.169 25 76 1.606 4

2 1.070 43 17 1.167 27 32 1.074 42 47 1.056 45 62 0.895 63 77 0.950 57

3 0.845 68 18 1.418 8 33 1.631 1 48 1.185 23 63 1.350 12 78 0.934 60

4 0911 62 19 0.983 51 34 1.611 3 49  0.776 77 64 1.115 35 79 1.396 10

5 1.049 46 20 1.100 38 35 0.948 58 50 0.652 85 65 1.112 36 80 1323 16

6 0917 61 21 1.106 37 36 0.952 55 51 1.270 21 66 1.274 20 81 1.336 13

7 1.266 22 22 1.046 48 37 1.407 9 52 1.170 24 67 0.600 87 82 1.583 7

8 1.115 34 23 1.163 29 38 1.320 17 53 0.823 73 68 1.068 44 83 0.839 70

9  0.657 81 24 1.283 19 39 1.331 15 54 1.032 49 69 1.025 50 84 0.841 69
10 0.656 83 25 0.954 54 40 1.587 6 55 0.833 71 70 1.168 26 85 1.331 14
11 0.972 53 26 1.142 30 41 0.831 72 56 0.712 79 71 0.759 78 86 1.588 5
12 1.048 47 27 1.125 32 42 0.804 74 57 0.681 80 72 0.657 82 87 0.854 67
13 1.076 41 28 1.122 33 43 1.139 31 58  0.876 65 73 1.314 18
14 0974 52 |29 1.098 39 |44 1384 11 59 0951 56 |74 1.164 28
15  0.653 84 30 0.934 59 45 0.604 86 60  0.803 75 75 1.631 2
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Table 9 Quantitative characteristics of various groups in bitter gourd germplasm resources

B 1 Group 1

K3 11 Group 11

ZEHHE 11 Group 111

2R3 TV Group IV

LR Trait FEME RRARH CFHME RRAHK CFYE TSR E FHIME 5 R
Mean CVI% Mean CVI% Mean CVi% Mean CVI%
254 Stem thickness/cm 1.04 15.72 1.11 12.63 0.79 6.85 1.03 13.56
A& Internode length/cm 8.19 12.16 6.53 15.15 7.53 1.75 8.16 10.63
I Leaf length/cm 11.55 10.17 11.75 3.38 9.77 7.52 10.80 14.16
%% Leaf width/cm 16.97 15.10 17.30 11.73 16.19 8.70 15.46 18.54
495 Petiole length/cm 9.54 10.13 8.38 11.61 6.60 2.46 8.24 12.88
JRZ 1% Melon vertical diameter/cm 39.64 20.98 14.57 7.26 25.44 8.45 33.65 14.70
JKI#4% Melon transverse diameter/cm 5.82 16.16 6.82 14.25 7.68 0.99 5.94 11.38
JRPAJE Melon flesh thickness/cm 1.15 15.92 0.85 6.74 1.60 3.47 1.14 16.27
IR i Single fruit mass/g 540.51 17.21 284.30 27.14 613.66 7.20 516.97 21.22
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Table 10 Frequency distribution of various groups in bitter gourd germplasm resources

B 1 Group 1 23 1 Group 1T

23 11 Group 11T KB IV Group IV

PRIR IpIES Pt/ ES giiE ES Pt/ ES
- FHAE o FHAE o FHE o FHE o
Trait . . Distribution . . Distribution . . Distribution . . Distribution
Elite trait Elite trait Elite trait Elite trait
frequency/% frequency/% frequency/% frequency/%
JNE IRT5 0.00 BN 0.00 T 100.00 R0 100.00
Fruit shape Tapered tip Tapered tip Tapered tip Tapered tip
KT 0.00 KR 100.00 PN 0.00 PN 0.00
Big top Big top Big top Big top
BT 100.00 T 0.00 BT 0.00 BT 0.00
Blunt top Blunt top Blunt top Blunt top
JRE Ft 35.29 S 33.33 Fit 66.67 Fit 1.64
Fruit color White White White White
SESS 0.00 SES 0.00 SESS 0.00 SESS 3.28
White green White green White green White green
e 11.76 PR S 0.00 e S 33.33 PEE S 0.00
Light green Light green Light green Light green
e Si) 52.94 EN ) 0.00 2 Si) 0.00 ESi) 77.05
Green Green Green Green
RER 0.00 RER 3333 IRER 0.00 IREE 1.64
Dark green Dark green Dark green Dark green
ek 0.00 EES 0.00 e 0.00 2 3.28
Dense green Dense green Dense green Dense green
R4 0.00 R 33.33 S 0.00 S 11.48
Brilliant green Brilliant green Brilliant green Brilliant green
b7 P 0.00 PR 0.00 T 0.00 I 22.95
Wart shape No wart No wart No wart No wart
IR 100.00 IR 100.00 PR 0.00 PR 50.82
Flat wart Flat wart Flat wart Flat wart
e 0.00 e 0.00 e 0.00 R 16.34
Vertical wart Vertical wart Vertical wart Vertical wart
b 0.00 HIE 0.00 IR 100.00 IR 9.84
Prickly wart Prickly wart Prickly wart Prickly wart
s A 24 0.00 A -2 66.67 A B2 0.00 e B2k 3.28
Maturity ~ Extremely Extremely ear- Extremely Extremely early
early maturity ly maturity early maturity maturity
A 5.88 2 33.33 L 0.00 A 13.11
Early maturity Early maturity Early maturity Early maturity
o 29.41 rh 0.00 o 0.00 o 29.51
Medium Medium Medium Medium
maturity maturity maturity maturity
M 24 64.71 M 24 0.00 M 24 100.00 M 24 50.82
Late maturity Late maturity Late maturity Late maturity
A 34 0.00 AR 38 0.00 A 34 0.00 At 28 3.28
Extremely Extremely Extremely Extremely

late maturity

late maturity

late maturity

late maturity
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Table 11  Cold tolerance identification results of bitter gourd germplasm resources
e B ERRH Tiif 44 g A FEFRR il ¥4 s W ERRE il ¥4
No Chilling Chilling No Chilling Chilling No Chilling Chilling
injury index tolerance injury index tolerance injury index  tolerance
1 72.50 55 Weak 30 81.25 55 Weak 59 50.00 H Moderate
2 57.50 1 Moderate 31 72.50 55 Weak 60 46.25 rH Moderate
3 55.00 /1 Moderate 32 66.25 55 Weak 61 55.00 *H Moderate
4 57.50 1 Moderate 33 35.00 *H Moderate 62 55.00 *H Moderate
5 52.50 1 Moderate 34 33.75 5 Strong 63 42.50 *H Moderate
6 51.25 1 Moderate 35 53.75 ' Moderate 64 55.00 H Moderate
7 56.25 1 Moderate 36 31.25 o Strong 65 36.25 ' Moderate
8 28.75 B Strong 37 56.25 * Moderate 66 46.25 * Moderate
9 47.50 ' Moderate 38 57.50 ' Moderate 67 68.75 95 Weak
10 35.00 1 Moderate 39 76.25 94 Weak 68 57.50 *H Moderate
11 53.75 *F Moderate 40 22.50 i Strong 69 70.00 7 Weak
12 28.75 5 Strong 41 58.75 ' Moderate 70 68.75 55 Weak
13 46.25 7 Moderate 42 48.75 *H Moderate 71 56.25 *H Moderate
14 55.00 *H Moderate 43 62.50 *F Moderate 72 53.75 *H Moderate
15 37.50 1 Moderate 44 70.00 94 Weak 73 71.25 95 Weak
16 31.25 5 Strong 45 65.00 ' Moderate 74 60.00 1 Moderate
17 46.25 i Moderate 46 61.25 rH Moderate 75 26.25 5 Strong
18 55.00 7 Moderate 47 90.00 55 Weak 76 41.25 *H Moderate
19 52.50 ' Moderate 48 81.25 5 Weak 77 66.25 5 Weak
20 61.25 1 Moderate 49 57.50 1 Moderate 78 61.25 s Moderate
21 38.75 1 Moderate 50 55.00 H Moderate 79 62.50 H Moderate
22 41.25 i Moderate 51 58.75 rH Moderate 80 72.50 9 Weak
23 38.75 1 Moderate 52 56.25 ' Moderate 81 68.75 59 Weak
24 78.75 55 Weak 53 46.25 rH Moderate 82 36.25 *H Moderate
25 72.50 59 Weak 54 40.00 *H Moderate 83 51.25 *H Moderate
26 68.75 55 Weak 55 35.00 ' Moderate 84 48.75 * Moderate
27 46.25 1 Moderate 56 46.25 rH Moderate 85 51.25 rH Moderate
28 36.25 ' Moderate 57 26.25 i# Strong 86 37.50 ' Moderate
29 66.25 59 Weak 58 60.00 rH Moderate 87 33.75 5 Strong
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