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Comprehensive Evaluation and Cluster Analysis on Yield Characters
of 26 Jute Germplasm Resources Based on Principal Components

ZHANG Jia-qiang, CHEN Chang-li, LUO Xia-hong, JIN Guan-rong
(' Cotton and Bast Fiber Crops Research Institute of Zhejiang Xiaoshan, Hangzhou 311202 )

Abstract ; In order to gain knowledge of genetic diversity of jute germplasm resources, and provide scientific ev-
idence to the improvment of jute varieties. The yield characters of 26 jute varieties( strains) were investigated based
on the principal of numerical classification, and the PCA (define) of 8 yield characters were analyzed. The scatter
plot were drawn based on the first 3 principal (PC) and the clustering analysis was carried out based on the genetic
coefficients. The results showed that the coefficient variation of 8 yield characters ranged from 2. 54% to 14. 70% ,
5 yield characters of fiber bark thickness, fresh bark weight per plant, fresh bone weight per plant, fresh bark dry
rate, dry bark weight per plant had a high coefficient of variation over 10% , there was variation potential on filed.
Principle component analysis indicated that the first 3 PC accounted for 88. 247% of variation among the strains,
followed by fresh bone weight per plant factor, fresh bark dry rate factor, branching height factor. According to 3
principal components factors score, 26 strains could be divided into 4 categories while D =2. 15, with 18 strains
belonging to the first cluster, 5 strains belonging to the second cluster, 1 strains belonging to the third cluster and 2
strains belonging to the fourth cluster. Each group had different characteristics, these varieties ( strains) could be

used for castor breeding with different purposes. The scatter plot of the former three principal components indicated
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the coefficients of the first three PCs of 9(09 Pin-11), 11(89m5-83), 12(09 Fan-7), 19 ( Fuhuangma 1), 21
(Fuhuangma 3) , 25(Y007-10) were better than others. In general, cluster analysis and scatter plot based on PCs

analysis together could make good comprehensive evaluation on jute strains, which could provide scientific evidence

for the reasonable selection of germplasm resources for further jute breeding.
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Table 1 The code, name and origins of 26 jute varieties
G i R PEH HAL P i R AR P AL
Code Variety name Bred units Code Variety name Bred units
1 09C #E -9 M EEA R 2 14 09 fi-3 TR AR
2 09C #{ %-4 AR 2 15 09 -2 A R 2
3 09C #%#-3 AR 2 16 08CZX-4 e R 2
4 09C #%-13 M EEA AR 2 17 TR 15 o E R BHBE R T
5 09C ¥ %-12 L TN 18 MY-118 WA I LR SRR 5 Jr
6 09C # %11 TR 19 TR 1 5 FEREA R 2
7 09C #%-8 Y N 20 WEM2 = TR 2
8 09C H#%-7 AR 2 21 HH 831 e R 2
9 09 fi-11 TR AR 22 ] # 1 5 ) N
10 09 /-5 AR 2 23 K 179 Fr A R 2
11 89m5-83 M AR A 24 (2005-43 o E R BHE RS BT
12 09 %.7 M EREAARR 2 25 Y007-10 rf E AR BHBE IR BT
13 09 f-10 TR 26 FALRE S o AR BE BRI
) EEEN SIS G RAEON 12.29% @R 1.0 ~ 1. 4 mm; fif

2.1 FEWRASH

BE AR 8 A B BRI E 1 AR 5
TEOLILE 2, B3 2 ATLAE H R [ R AR 52 R 4K
AR K2R, ke END R R RN
14.70% , 78154 103.5 ~216.9 g; Hok Jy bk T Kz
HHAN R R BN 13.09% , 25 R 4 20. 1 ~37. 1 g;

®2 SHERRREZTFEMRNERBR

Table 2 Variation of principal yield characters of jute varieties

FEBf R A SRR R 12.14% , BN 17.1% ~
25.9% ; bR B B2 Y S RN 10.90% , B RN
93.5 ~157.5 g; XM AT REHN 4.98% , F i K
13.2 ~15.9 mm; 5B 28 S RECHN 4. 79% , 22 MR A
271.3 ~340.9 cm; ¥k =28 5 R EUR/INK 2. 54% , 7%
&4 316.9 ~354. 6 cm; X FH 26 PNHEFRMAFI(R)
& HAR S 2 F R W R

R HRME fe/ME e 22 FH{E brift2E S R E(% )
Characters Max. Min. Range Mean SD cv
¥R (cm) Plant height 354.6 316.9 37.7 337.5 8.58 2.54
22 (mm) Stem diameter 15.9 13.2 2.7 14.7 0.73 4.98
/3% (cm) Branching height 340.9 271.3 69. 6 316.2 15.16 4.79
J¢JE (mm) Fiber bark thickness 1.4 1.0 0.4 1.2 0.15 12.29
BARRAE 7 7 (g) Fresh bark weight per plant 157.5 93.5 64.0 132.9 14.48 10. 90
Rk B T (g) Fresh bone weight per plant 216.9 103.5 113.4 145.8 21.44 14.70
i 57 T4 ( % ) Fresh bark dry rate 25.9 17. 1 8.8 20. 4 2.48 12. 14
Rk B¢ F (g) Dry bark weight per plant 37.1 20.1 17.0 27.0 3.53 13. 09

2.2 FEMWIKEEXES

Xt 26 Gy ERRARFH (FR ) 1Y 8 A7 i MRt A7 A
KoM (F3) , N3 3 ATLIE G Bpk T B HoAh
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N 5 pe Sut| IR TS TE Y O S L VN
SR AR B B IS, 5 B R FARREE e |

BRGNS IR AR O 2R R B R B
S A TEATI OG5 i S R S A 2 B
K A B IR R B R SR AR R 3 B R O
A ; B IR PR i i T S A I A AT O i
B 4 L A S O R G 5 PRk i S i PR b
HEERFEMIE, LU n] LU B SRR &f R
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Table 3 Correlation analysis of yield characters of jute

AR R KL L7 = il g1 i3 ke ARREEEE O BRIETR PR RE
Coefficient Plant Stem  Branching  Fiber bark Fresh bark Fresh bone Fresh bark  Dry bark weight
of association height diameter height thickness weight per plant  weight per plant dry rate per plant
73 1 0.4545*  0.3932" 0.5561 ** 0. 6346 ** 0.4784 " 0.0764 0. 6224 **
M 1 0.2798 0. 7746 ** 0. 6926 ** 0.2392 -0.5518**  0.0610
I3RS 1 0. 5083 ** 0. 4085 * -0.2131 -0. 1455 0.2192
SR 1 0.6618 ** -0.0354 -0.5921**  0.0217

B PR R 1 0. 4389 * -0.3761 0.4937
kTR 1 0. 3027 0. 6534 **

i pz I 1% 1 0.6168 **
Wbk T R E 1

CFRRESTRE (P <0.05), " FARERMLE (P <0.01)

E

represent different significance at 0. 05 and 0. 01 levels, respectively

2.3 ERSHH

FH DPS 4 kb 3 22 55 A 00 R AE AR FURRAE )
W4, N4 ATLUE AT 3 DRFIEAR 23T
BRFE T Ik 88.247% , Horh 55 1 3 WL 43 T Bk FE Gk
44.9019% , HAFAF i) 2 32 B % oA PR fif J7 7R
SHL ) o ) ) 2 ZR A, BRLRR B R R R M R
WU Bz P i A 5 58 2 B AT SRR O 29. 9378 %
MR ARAE AR Hh ff 1 I 2R 119 ST R AE 40K, Ui A 76
552 ERTASH T, EER R TR P
K5 fof e G 0 RN FLEL 5 3 A STRkR
h 13, 4073% ,FEAE [) 8 v A% v T kA, He vl i
[ 14 56 Z2 32 B, BV JRRAT AR A e i vy, U0 g 7

R4 NEERSHIFFAERFIEFE @ 2

A PRI, ZEBERRORT A I N R R A
ARTAN YOG R, JUHO 2 bR i i T 6 R PG 138 79 A
SR T R R Z B A R
2.4 BESW

Xt 26 Iy EFRA R 3 AR T R G R,
GERE 1, MBEEMRICHEEEE D =2. 15 i, 7]
126 (MR 4 25 KL T F13k 5 T LUE 561
KBS 18 Iy d R, /5 69.23% , 145 09C B % —
9.09 fii —3 MY - 118 09C # % —4 09C T % -8
89m5 —83.09 & —5.09 fh —11.09C # % - 13 .09
i —10.09C ¥ % —12.09 f -2 FFERR 1 5 .09C
B -7 09C ¥ -3 09C % - 11,09 % -7,

Table 4 Eigenvalue and eigenvector of selected principal component

PR 81 Foy 552 Ry %3 WS
Characters The first PC The second PC The third PC
Fk® Plant height 0. 4208 0.2374 0. 1251
250 Stem diameter 0. 4281 -0.2008 -0.289%4
/437 Branching height 0.2853 -0.1077 0. 7399
J7 & Fiber bark thickness 0. 4381 -0.2794 0. 0670
FARREE BZ T Fresh bark weight per plant 0. 4817 0. 0315 -0.1196
Rk H T Fresh bone weight per plant 0.2082 0. 4562 —0. 4866
1 1% I T % Fresh bark dry rate ~0.1834 0. 5500 0.2672
HiRkT JZ T Dry bark weight per plant 0. 2395 0. 5456 0.1617
HHAEH Numerical value 3.5922 2. 3950 1. 0726
TIHKZ (% ) Contribution rate 44,9019 29.9378 13. 4073
FHHESHR (%) Total account 44.9019 74. 8397 88. 2470
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Fig.1 Cluster diagram of 26 jute varieties ( strains)

based on principal component analysis
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Table 5 Means of principal yield characters among different groups

B i ] T A5 RE(% )
Groups Characters Range Mean cv
I A% (em) Branching height 320.3 ~340.9 320. 34 2.98
PARREE 7 H (s) Fresh bark weight per plant 138.2 ~157.5 138.20 8.29
¢ Kz i (% ) Fresh bark dry rate 19.0 ~20. 8 18.98 6.19
I 434575 ( em ) Branching height 307.6 ~325.2 319. 00 2.12
PARREE I F (g) Fresh bark weight per plant 115.0 ~143. 1 125.50 9. 00
¢ Kz i (% ) Fresh bark dry rate 23.7~25.9 24.30 3.84
m 4345 5 ( em) Branching height — 312.00 —
PG K T () Fresh bark weight per plant — 93.50 —
fif JZ W5 2% ( % ) Fresh bark dry rate — 21.50 —
\% /3% (em) Branching height 271.3 ~275.9 273.60 1.19
PARREE I F (g) Fresh bark weight per plant 123.1 ~124. 4 123.75 0.71
% Kz BT (% ) Fresh bark dry rate 22.0~23.6 22.82 4.92

2.5 ZHSWERETFMN
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Fig.2 Scatter plot based on the first and second PC
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