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E ML BIRA TR Jatropha curcas TRBGHEM 2 4R A2 19 BRI 195 SSEAEZ R I A KRR, D5
SERRY] RPN R RV HI UG 30 93. 65 % ,RiE 0 1. 97 m, 422k 6. 85 em, 45 SEAHCN 1. 38 4>, 45 5% ﬁijﬁ 20
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Variation in Growth and Fruit Yield of Jatropha curcas
Provenances/Families in Hainan, China

SHEN Junling', PIAN Ruiqi’, SUN Peiguang’, CHEN Xiaoyang
(1 Qingdao Key Laboratory of Agriculture Quality and Safety Engineering, College of Horticulture,
Qingdao Agricultural University, Qingdao 266109, China;
2 Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm,
College of Forestry, South China Agricultural University, Guangzhou 510642, China;
3 Haikou Experiment Station, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China)

Abstract ; Variation in growth and fruit yield of Jatropha curcas was assessed for the 2-year-old prove-
nance/progeny trial plantation in Hainan. The trial consisted of 195 families from 19 provenances in four
provinces of China. The following traits were assessed: survival, height, diameter at ground level, num-
ber of fruiting branches and fruit yield. Overall mean survival, height, diameter at ground level, the
number of fruiting branches and fruit yield were 93. 65 % , 1. 97 m, 6. 85 cm, 1. 38 per tree and 20 per
tree, respectively. The coefficient of variation varied from 11.50% to 60.70% . There were significant
differences between provinces and between provenances from different counties in all growth traits whilst
the differences among families were significant in survival only. For the five traits, the genetic coefficient
of variation (GCV) in the family ranged from 1. 14% to 13. 64% , indicating that there were rich genetic
variations in some traits among families. All growth traits except survival were positively correlated with

each other. However, these growth traits were not correlated with latitude, longitude and altitude of the
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seed sources. Cluster analysis did not reveal a pattern of variation among the seed sources, suggesting a

random variation pattern of J. curcas involved in the trial.

Key words: Jatropha curcas; provenance; family; variation; growth trait; the number of fruiting bran-

ches; fruit yield

RIS Jatropha curcas J& K EEF} Euphorbiaceae
RIS Jatropha , SR /N R EBURHEA , I8 T Hh 26
DN S5 PG AF, i SE UN 9 2 74 AR S BU I 55 ] RRIROARS
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WAEZ® WU 2R 70U B0 60 AR
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P SEIE R BT, 55 7 i 7 ™ & il e a9 A0 R
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PR T AR AR B T 1A B B 15 2. (8 H AT
KT RIS R AR T 2R A1 AR F 14 ) AR
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FEIBIZENINZR (Senegal) FHi7H A (Cape Verde)
AT T R B 5 Ginwal 45 HOE T EBE o Sl A
()6 ~24 A 10 AR S SRS O ; R SRR P
A M XA BR PR 0 U5 A R AT 1 A A, a0 TR
SRR AR R SRR AR SR AR LA KR
RS SO 5 B AR R TR 2 A A X A 22 A
FPIEET AR KB ST T 0158, LA EOF5E 3 % B
SRR R P T FURE (A A R A AE 2 1 R BV 57, IXOH
PUG R & dUE | Eah i m n e R K R 4L T n)
AE. A geit, H T BRSO i A 1 AL 2y
200 J5 hm® , FAE I BUATERNE — B9 K, BE & A Kbk
IR s A R A A BE.

AR U0 Ao 8] 4 3 ¥ v SRR DA 7 o Bt
L1448 19 ADFRIE 195 R 2 AR AR B
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HAMEOR B TH/EAESCET (19° 32'N,
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Z SIS MRIAE T 2007 4T GFESR B 4 44 19 DRPER
195 MR R, R AMRIBEHLX 4R 3,4 %
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Tab.1 Details of seed origin of Jatropha curcas prove-
nance/family trial and clone information in Hain-
an, China

i Al MR FRROE AE(N) ZE(E) #H/m
1 R EE 2 21°22' 110°15" 23
2 s ME 1 24°59' 105°48' 672
3 A 5 25°10" 106° 05" 753
4 bioTE] =i 3 19° 13" 109°27" 365
5 il 1 19°05" 108°39" 11
6 ayn| 8 20° 09" 110° 05’ 5
7 = 3 19°59" 109 °28' 5
8 = 5 18° 15" 109° 30’ 8
9 =l R 4 25°09" 99°07' 2473
10 K 25 26° 40" 100° 06" 3 068
11 R 1 24 °26" 100° 50" 1367
12 [iiox 8 23°52" 100° 04" 1513
13 i 8 25°02" 100° 30" 1599
14 BT 25 25°510 98°517 831
15 WA 15 24 °41" 101° 38" 1906
16 o 9 24°03" 101°59' 1477
17 JCIL 25 23°35" 102° 00" 465
18 bt 22 25° 42" 101 °52" 1354
19 Ttk 25 23°20" 103° 00" 1774

mit 4 19 195

1.2 HE4EKERMAZES X

43 901F 2008 12009 4 11 H AR KRN
ARORIL , F2 B A R AL G S 2R M AR A
FATHI G S i SR, b s B e b A TR ) 32 T
o e R 1 B s AR = T AT 10 em A1 T
B S5 SRR VR A I BT 4 SR B B SRS
WIS ANER 0 GONBALE, 1 HR 1 ~20 MR,
2 %K 20 ~50 A~ 3 9%y 50 ~ 100 U4 Bl
100 ~ 150 4~38,5 g > 150 AN
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1.3 HIESITSH
1.3.1 A F 254 FRH] Excel GEit&4 KM
ARIEE 5 WG 2R 48 SE 5% 5k , 235 S A BIORN &6 S A5 9%
G-I MR ] Genstat #00F Y #6477 2200 b, &2
BT FR IR LB 03 18] 3 A KPR 22 575 FF 0 25
S E W AR APEIRR T LSD Jr ki T 2 E L.
FERIA S R BRI BE A S RBUW T S R
Burton 25" 05 . 3845 1 5911 )5 1: 2 I Hanson
5L )y .
1.3.2 ZMk5mmAEFHMERSNT  MHES
¥7 FH SPSS F2 £ 1#) Correlate 11y Bivariate f&ibe ', &
SN £ E ) ELEEONE , T R TR R B B S, R
Sty S Y S 43 TR B, AR A Kataring'”
ERA LS HAa A 0 A T = 4 FE +
CHFHR = B —300) /a0, GU4R  FE KT 300 m i) ,a =
140 , 2434545 &5 BE/NVT 300 m i, a =200.
1.3.3 BEab I NTSYS 2.1 #&fExtsk g 19 4
FPUE AT 195 AN F R 25 A A KRB bR AL )
TR

2 HBRE5TH

2.1 #/REFERERERSN

2 MT5 o Hrah R B S R US4
73 T K Aol 58 ) F) 2 S5 A R R D Y 2 5 T
FRIEME——AESE AR ) 22 53 0 25 A PR TR] el
ME——TER BKF B 22 57 A B35 ATk, A& 3
HRT IR 1 G R 93.65 %0, A R I
5 (60.04 % ) M= MK (81.44 %) 2 DERM
S AR T 90% , z w o FH B RS R AR, N
98.07 % .

RIARP- 3208 BEGEiH 2521 (3R 3) S, SEM i #4
BHERFAS PR 181 m, Hofth 3 87K 1
M aE Y EE SRR 1.92 2.06 F11.96 m.
ok BB Mz B A R RRHE R SR IR 347
TERR 235 22 5. ok TR 48 (0 R 5 AR IR O,
AT (189 m)  fe i N P (2. 31 m) 55k A
TR IFPR B oK A G (2. 22 m) |, AR AR
H5A(1.51 m).

2 B/ RASERERTENH

Tab.2 Variance analysis of population/family growth parameters

75 K IR H Y REES R iz SEAER BEIAER
B 3 114.2™ 0.397 8 2.053 0 3.942 1 1.667 3
Tl 15 1324.9" 1.213 6™ 3.278 0 10.942 6 5.3272™
RE 175 384.1° 0.080 0™ 0.721 1™ 0.750 0™ 0.250 0™
PR 519(10) 115.7 0.071 0 0.702 8 0.699 3 0.205 0

1) “ns”" AR EFRRE," «"RFE005 KFEZFRE, " wx " RFE0.01 AP ZFRF," s "R T 0.001 KF 2

FRF(EBEEF Z5H%)2) 35 T RIEA SR BBEHE.

MWARGETT 45 (36 3) Bon, W R AR 2 3t
fEfcA, hy 6.99 em, JTARMREB AR B 4, Dy 6. 30
cm; UM A1 2= R AR T4 142 5331 6. 54 Fi1 6. 86
em. [FBE—HE TR . = mE AT RHEE R I 2K F B AR TE
W2 22 55, W A8 N, T DB ORE Y M A2 e 4,
6. 71 cm, Il M BH AR (E I K, 8 7. 70 em FE &
AN, HARAEIE R 5. 88 (5t AR ) ~7.25 em (llmif).

BARRZE STRCEE A G SR IR 2 (8] S5 A AR S 3
Ze st AEB PR b R A8 BRI BRAR T 34 45 S kL
iz, 156 1, ik oh=m 138 4, ] 4 1.21
A MR EAK, 7 0. 77 45 R E N =/ A )
AR AE TR AR S 35 22 5, W R 1 VD B BRAR 1 °F- 3
SRR 2. 42 > i I = A R A 0.99 4, &
T N SRR S SR B KA 2. 07 A (i) L e/

HH0.07 (5%,

PARRGS L AR L 5 5 45 SRR L, BN
BTS2 25 5225 90k 0. 52 9%, R & X Se bR K
ZRLARREE SR/ N T 20 A5 VR A BRI P 28 45 58
R 1. 04, HR ZHCRPREE A T 20 ~ 50 14,
K HER VAR 77 P A S AR 9 1. 62,
K H = M SR MRS LA AR, A 0. 07.

L8 7 RGOV ) 2 A i MR 5578 S e )
AIFERR , it 1% 728 5 R BRI PR e 7m MBI ik
LR PEIRA R P BER K. KB i R, KR
GCV AT 1. 14% ~13.64% , Hrp 45 524 2% 1) GCV
Hi (13.64% ), Hok Ol BTG 32 1) GCV (10. 10% ) ,
AR GCV 2 9. 43% , R FK R W25 #HCE + 7
ML R (% 3).
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Tab. 3

results among provenances/families

Mean height, diameter at ground level, the number of fruiting branches, fruit crop yield and multiple comparison

By i BIE 2/ %o W/ em MWt/ em  BESERE/ A BTER
AR HIZ (2) 95.83 1.92 6.30 1.21 0.78
FM = (1) 96. 67 1.79 6.36 0.88 0.55
THE (5) 97.00 1.81 6.58 0.75 0.51
¥l 96. 94 1.81 6.54 0.77 0.52
iAol Hvb (3) 97.22 2.31 7.48 2.42 1.62
o (1) 96. 67 2.14 7.01 1.78 1.35
W (8) 97.36 1.89 6.71 1.35 0.78
g (3) 60.04 1.93 7.70 0.99 0.67
= (5) 97.04 2.21 6.93 1.49 1.16
PIE 94.11 2.06 6.99 1.56 1.04
Nl il (4) 92.92 1.82 6.72 0.54 0.36
R (25) 81.44 1.72 6.53 0.55 0.37
B (1) 90. 00 1.51 5.88 0.07 0.07
vt (8) 92.08 2.22 7.25 2.07 1.45
FE (8) 94. 67 2.09 7.02 1.68 1.10
I (25) 94.49 2.04 7.00 1.90 1.18
WA (15) 92.90 1.86 6.87 1.39 0.77
B (9) 94. 10 1.72 6.38 0.51 0.36
JEIL (25) 95.03 1.86 6.66 1.23 0.73
JEIE (22) 94.18 1.98 6.82 1.31 0.86
JEFA (25) 98.07 2.18 7.18 1.80 1.28
¥l 93.43 1.96 6.86 1.38 0.90
SREE 93.65 1.97 6.85 1.38 0.90
24 7K LSD {8 7.52 0.19 0.59 0.58 0.32
Fh K LSD 4 12.38 0.31 0.96 0.96 0.52
FZIKF LSD 23.63 0.59 1.84 1.84 0.99
A ZH(CV) /% 11.50 13.60 12.20 60.70 50.40
KEI 251 (Vg) 89.47 0.01 0.01 0.02 0.02
FRFRI L0048 (Vp) 128.03 0.03 0.24 0.25 0.08
R RBEA S RZB(GCV) /% 10.10 2.78 1.14 9.43 13.64

1) %3 FPHTAORFTETRLNHS.

HITFIRRPOR 201 X 3 SR A PF 22 R, Sk A A
(14 5 R A SRR K 38 A A R AR AR A | A7 1
LIRS AN [R) DX RO 35 1 i ik A 7 K 22
5, HA 35 RIS S MR I K.
2.2 FHERMWEKIEXRSH

FARIP AT 45 2R (R 4) 3R, i R 5 B
Ao RSB  EE S A G A B I A AR S TR
1 HIAR A SRR 2 52 A5 G 8] AR SG R B R T
0. 700, Hrf B v 15 45 5 25 J Ia) AR ¢ R A K,
0. 969 ; 1fif H. {2 2 £ /K- 44/ F 0. 01, S B X JLA~

AR ZEAEIE 72 LA 1 R 8 R Bk e 2 vh, mT
DA P30 S 2 5% 22 40058 DD A ek bR A 5 s B e .
2.3 ZFHREHEBAEMEXE

WAL AR 5 2 4 BE R AR A AT (R 4) AT
SHUSIE F 5 20 3 A5 R0 2 5 RN 4 1 AH 56 R 400
g 0.048 0. 048 FI — 0. 054, H: 5 2 K E- 6k F
0. 05, i B 56 5 X JLAS I Z A S PEAR B3 W
o AR B SRR 45 S AR 5 4 FE S RLER E
VR B AR D P S (3 8 B N A A B S A5
AR B E BB /N T 4a %HE 0. 06, B A B 5 0 H0 A
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Tab.4 Correlation of survival, height, diameter at ground
level, the number of fruiting branches, fruit crop

yield and correlation with the geographic parame-

ters

ny WEEWE O wE ig
s 1 0.221  -0.328 0.292  0.283
W 1 0.785" 0.931"  0.969
iz 1 0.723*  0.729
ESTRL 1 0.981
Y 1
23 0.048  -0.026 0.044 -0.021  -0.055
HhRE 0.048 -0.026 0.044 -0.021  -0.055
Wk -0.054  -0.312  -0.189 -0.321 -0.331
1) s "R T£0.01 KFEFZHF.
2.4 RESW

RESTEER(E 1) BIR,195 MK R Jac-
card’ s FHRL R BT 0. 40 ~4. 92,195 NFE RV LISy
N2 A2 AR IR 55 1 AR AT R IE
BIER, RO R R, SO = SR
F,LLSCR B = B JCIL AU TG B R Ll A
IR R Z L4453 110 10 DR R H 2 HAFR B
R Y AR W s v TRH R TR AL
B

N
JEiL
—E A

TG

W
L
T
i1l

2.66 1.53
LiEVES ¢

BT 19 AP R PER R I b

Fig. 1 Dendrogram of 19 provenances based on growth and fruit
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yield traits
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RPN RE TR
JFRAXCI A 5] b Y6/ 52 22 1) L) S A PIR 3 A 2%
SR 2 AF A PR SR WA T B R AR
M5 2K EAURE R A B2 5. g et
AR L R IR BRSO S B4 A X R A
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AT 2570 S5 b LA A A b B O L X S R Y
RV FOIE B A LN E L R S At 7 R4
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3.2 BRI 470 RO s

ARG 228 1 B DGR 23 B 46 SR W, 451k
ARG 220 A WA S A AR S i A TR 3 A
DX JRRIKUI 4% 52 28 10 ML 0057 50 4 A B0 b Sl k. 3 15
S FARICHISE SR AR HHEI R R AR - 1) BRSO
AR T 32 Y Y SR G A L ELPG B LT | BT R A
HIX, 17 20 o 4 4 20 N S BRI A it 28 e IR
UFERAR DR R VY AL R BN X, R 7E 100
ZAERTGI A 5 2) BRI ) K 22 R A b )
B, 208 O 4 B0 3) R AP A, S
BAE E—ERE L TR H.
3.3 RME/ REMIEE

SRR AN [ ol I ) A 25 R s, S5 A4S O
AR 2 AR AR S AR T AE AR A I AR A 2 8 i SRR 7
REEEELTEMER I R AR AL T R4 i SE R
IR 45 A 4 IR TR A7 A — 2 (AR DG 1, A 4R R il
R YR 32 1o A T LA D3k A S P R 0 A
B %

MEFKT-HKTE 5N 4 H R E K 1, T H.
HAE SRR 45 55 f AR T HA A 1y, QR e He5%
B AR HAE PR i B R % MR A R
T FE A MBS AN MR 0 T oA 48 13, D X B 4
A B i R Y 25 A1, 34 AT RE S A5 B I E RO Hb
AR RIS ] s NFRIE KSR MR D 2R
J7 W Kz F o L T R YT G B 4% 3 A K
R TFIHADFRIE AR, 358 BT I bR
3.4 FRRPTHE— iR I AR

ABIFFEAR R T AS [l s 34 Y5 bR 1 ] 2 K
PR b r 22 S, (5 R OG T 1 ) 2R KR 1 BIF T 4R
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PR Z MR AE OGP, DT 8 ST BRI 28 355 7 o 5 L
I BLAH SRR, DA IR IROBR 5K 2R 0 L 0 e 45
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