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Comparison of different methods to construct core collections
of Momordica charantia

LIU Ziji', NIU Yu', ZHU Jie*, LIU Zhaohua', YANG Yan'
(1 Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of
Crop Gene Resources and Germplasm Enhancement in Southern China, Ministry of Agriculture, Danzhou 571737,

China; 2 College of Horticulture and Landscape Architecture, Hainan University, Haikou 570228, China)

Abstract ; [ Objective] To construct core collections of bitter gourd ( Momordica charantia) which can
represent the genetic diversity of the initial population by comparing different construction methods, and
facilitate the efficient utilization of bitter gourd germplasm. [ Method] We sampled 154 bitter gourd
germplasm as materials, predicted the genotypic values of five traits (node bearing first female flower,
fruit length, fruit width, flesh thickness and mass per fruit) without bias using mixed linear model
analysis, calculated the genetic distances among bitter gourd germplasm based on genotypic values of all
five traits using Mahalanobis distance, and constructed core collections with 30% sampling proportion by

using eight different clustering methods and three different sampling strategies. The quality of core
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collections constructed using different clustering methods and sampling strategies were evaluated.
[ Result] The variation coefficients of all five traits of the core collections constructed with eight clustering
methods were larger than those of the initial population. Single linkage was better compared to the other
seven clustering methods by significantly increasing the variances and coefficients of variation for all five
traits. The ranges of core collections constructed with preferred sampling and deviation sampling were
consistent with those of the initial population. The variation coefficients of three traits of the core
collection from deviation sampling were larger compared to the other two sampling methods, indicating
that deviation sampling was slightly better than random sampling and preferred sampling. Forty six core
collections of bitter gourd were obtained based on Mahalanobis distance, deviation sampling and single
linkage. Among them, Y5, Y87, Y112 and Y139 were the backbone materials. [ Conclusion]The 46
core collections of bitter gourd, which were obtained based on Mahalanobis distance, deviation sampling
and single linkage, can well represent the genetic diversity of the initial population. This study further
provides evidence for high genetic diversity in the bitter gourd germplasm from India and Southeast Asian.
Our results provide an important theoretical basis for the collection, evaluation and efficient utilization of

bitter gourd genetic resources.

Key words : Momordica charantia ; core collection; genotypic value; sampling strategy ; clustering method

538 &

5\ Momordica charantia F2I5TAEM , J& TH
B} Cucurbitaceae 15 JI\J& Momordica %74 BN Y) , 1F
TP R AR A I AR R s R
WO R R L, B IR e
Hb, e NS R 20 /Ny TR R S )
e LAY AR AR OB 5 Bk A g A g g
ONRGgzg 13 R A AT . B T 2 R
PHERIR AN A 32, WA Sl T N 58 TARRY
TRATTE o 5T 5% P58 AN A0 475 B 35 A, 38 60 45 30T %
o FNER AR, 2 TR AR e A ) B
BEEFEIRIG SR . Bl SRR R
RO R BT PPN I FEEE NS HI AR A
JER VRGP AT T ORI . IR DB 4y
B 1 24 O3 AR SR 25 5 2RIl R o3 3
RAHE, TR S % E AN 45 553 IRl o s
1T T FRGR R, 45 45 Oy KM BT 3 1 B R
FHRR LA I, 91 50 32 W i TIOR3 A7 7 — 5 Y 3
25k, WINZEAE AT 28 MBS HARNT 33 R
BT BRI AT R 28 0 A, e B A% 2L A IR A7 A2 B R 1Y
Mol 22 S, v [l TIN5 5 B RE 7R i I 3 [X ) e
JEGR VR IR AL B B A, WA X 36 4 IR
FRBt IR AT 5t % Z AR FUR 2 OC R A3 A, 45 SRR W]
BHRARHEAE ] 2 B AL 78 5o BEREIRAE " X 48
e IR A 382 4% 22 FE P 04T 20 BT , 0 R R 285
FAEARL S 2% 5 R AR LB DI Bl st X 20 PR K
SRV S5 RIS T, 3 TIRM 9% TR A T 25 2 AR
BRI R FE LR, B % %8 30 4

http://xuebao.scau.edu.cn

N AT 1 5% 238 A b, A B TR o (]
RS G F 5 1 A A ) A MR AR S A — 8
JHR o JE AR ok B A SR ) R 5 2K R R B A
UL 48 v AP RLAAT 1RSI0, 45 R R W] w7 K
ol B¢ Pst % BE At =F w , I RE AT S50 X 23 A 5 S A
FIEF A28, SRAESE RN T 51 0055 IRH BRI,
WIHfh AN [R] i 2R Y R RLRRAE A 35t 1% 2 FE 1, B 8
T B R R TR

B T o 5 Y AN W A AR 3R e R Y S
ALRAE I X, 7 L5 328 45 S b S5 b 8k %) S JBE A
TR, AR XX e 1 7 TR A BIF 5% 5 i DA 50R)
PRIk, B 308 B AT 22 R 1 AR SR M 1 — 958 23 b B 9 5
AR AE FUBE 5T, B — A ik A TR R TR R
Frankel 2"V 1 Brown' "' F 80 4FACHE H T A EEAZ .0
TP B RS, BIZE TR AT 55 %5 5 b Jot 9% I 1) L A
e, Rh /D i) ol o 4 i R IR b DR A7 R A HEAAC 1Y
BALAS S o AR O BT R AN SO ) TR 5 2 Y
JHL, A 2 (R b o 0 R ARS8 AT R8RS
PIMEBFSE 2O TR R AUE o il EREE B
RUE 3 MO B A O R BT, PR A B & A
A HAE SRE S AT O0 R, BT B T AR )
Bt T T A FR A g 2 Y (i A7 S R Y 2R
S AYYSEIS P SUREE SRR (A i A NSl e
AR SR R BUER A b B[R] (Y 3L 22 5 A —E Y
JRBRPE . AR B S T ARG K RE, 7 AR IC 4
RO FRME D HEE HJ M SR
OFP TR, i IS R 2E 0 5 AR R i, AT AR



%14

KUFC, &5 i RO Pl 5 58 DR S 7 3 1) LR 33

IFF S BT IR S br i o A R, KSR AR E T L ol
HPRIC R BT O R BT @ B — R R
P, B N SME DG TIAZ O 5T P ) 8 1 B 9 £ DL 41
T ERREE R DRI B8 R 25 S SOBRAR I SR
FAE 5 A RO A O BT 1Y) SR T . AR AJF
FE | F] MLM ( Mixed linear model ) 5 % Jofm 750 25 )1
PRI B PR B, 3 3 A () 2R 2 v A A vk i
W TAZ O AT, LU Ay s IR 5 5% IR A WCER 1A A1
TR RO ISR AL BB AR
1 MR ERE
L1 MR

P TR 5 58 P8 2L 154 673,20 3k A [ iff
F, 18 1ok A ER AR 25 ok B P E)TAR L 10 R
AEZ R, 10 Gk A E) 9,5 kA b EL
AK,8 ok B IR L8 ok A P EVLYE, 1S ok A
ZE 20 sk B HAS,S sk BT EL 22 R, 10 2k B
EIRE(R 1) o AEFNBTREISS 1 BEAETT AL RIS
PERIFTE & 257

&1 HNHRF R KR
Tab.1 The origin of bitter gourd germplasm
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Tab. 2  Genetic variations of main quantitative traits in

bitter gourd germplasm

S 1ME R/ R TNAJE BB/

Vi cm cm cm kg
F/ME 4 10.6 1.4 0.6 0.1
BRIH 31 49.6  10.6 2.3 1.1
SE A 14 30.7 7.2 1.2 0.6
&= 27 39.0 9.2 1.7 1.0
b 22 4.1 6.6 1.2 0.2 0.2
AR ERC 0.289  0.214  0.167  0.207  0.310
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Tab.3 Comparisons of genetic variations between core collections constructed using eight clustering methods and the initial

population of bitter gourd

A Biolo B
FEAR i i
EEiR o A H1 H2 H3 H4 H5 H6 H7 H8
1M M 13.66 13.78 14.33 14.07 13.80 14. 41 14.15 14.22 13.93
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AR RE 0.297 0.401 0.385

JAZ/em Y 30.69 29.69 29.83
it 43.074  78.911" 74.871*
AR ZE 0.214 0.299 0.290

AR /em SEYH 7.23 7.27 7.19

Ji#E 1.468 2.929™  2.648*
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Tab. 4  Comparisons of genetic variations between core
collections constructed wusing three sampling
methods and the initial population of bitter gourd

. \ ANl
PR BH A H o o
510 S OLER 13.66 13.61 13.78 12.91
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Tab.5 The proportions of selected core germplasms from

different origins
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