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Abstract: In order to selective breeding of Plukenetia volubilis L., the phenotype variations of its capsules and
seeds were studied. The results showed that the capsules of P. volubilis had 3 types with 4, 5 or 6 pods, accounting
for 49.71%, 37.69% and 12.60%, respectively, and the capsules with 4 or 5 pods were dominate. The variation
coefficients of seed traits were lower than that of capsules, suggested that the stability of seed traits was higher
than that of capsules. The traits of 4-pod capsule were the most stable among three pod types, there were
54.19%~95.63% variation ratio of traits came from different individuals. There were 79.81%~95.76% and
67.66%~93.0% variation ratio of capsule and seed traits came from pod type, respectively, which indicate the pod
number had high effect on variations of traits. The most of traits of capsule and seed had significant differences
among different pod types, the number of pod was main reason for trait difference. The seed germination rate was
above 91% in the order of 6-pod>5-pod>4-pod. There were significant positive correlation between seed
germination rate and weight per fruit, fruit morphology traits, such as fruit diameter, fruit thickness and thickness of
pod, and weight per fruit, weight per seed and seed morphology, such as length, width and thickness. In conclusion,
Plukenetia volubilis with 4-pod fruit had the highest yield, mean fruit and seed weight were higher than other types.
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S2 B (Plukenetia volubilis L.) X MY E[1J 5 (Inca
Inchi), ZRFREDINACAE . W EE, N RKEF
(Euphorbiaceae) £ AL AT B AN HOEHMED), JRAK
E B 3 Y T 2 b 9T e sk A R AR, SR ek B
NoFFN TR 5 AR B A N K Fh, 76 2N EN ks
X AP AR5 A T4

FE MR T AR R, TR S 30%~60% 0,
MRS & Z T AWAINE TR » B iR b Ve 0 1) 4
M 7O M B PRFENUIR Bl 3258 S5 E FH B
i, BAGIFRAHAAEATEZR, ) ZH T &5,
PRAg 2. Aot i S8, Pl oA 5t sy
(VR A0 9 AR SR CRABEA e ot ), B8 AR A i o
&, FFRA AR, R YR, Y
ATEESR, 2~3 AERN N B . BB A S HRIR G,
ik 75 4F, H RO RS T Ik 10 4R D,
SHRRMEREFIRR, KB N, BERER, FrEd
i, PR R T R T i 125~2050 kg hm 2,
EIHEA R RIS S, AR A, R,
HA~T AN, T3P R, 2 NS 1R,
M ESWAR. | AER, ©FZMYEEER
MAEmME, THEEZ. WIS, LB
SV . SIFEERR, MRS E e RE
AT S X 70~2000 m ik Py ko) iE

1 BT SR SO D R A b 10 B R

RPERSR, SR X2 .

2 TR o S e v [ Rk 5 1 XU g R A e
T, ST 2010 PG XREN 5G]
A DXL p R T R R D LA 5 R 2D
BrBL [ P ELE TT E E A R S AL R
K B HAEEHARM T R sy S By T, DR
AT A B SR Y (8] ) 22 e ST AT AL T8 1, iR
WAL ZAEERT T i, LR, 7 i R iy
PLITRRF A= 25T H o A SCE IR 7T 2 I e
Rz, MR, ERERSIEPRIEAREARR R
AN AR S, AT AR SR/ INRIRIE, DAY 2 3 e
KRR A Bt — 20 7 I A R R N

1 RS

1.1 FEMSRE KT FUIX I B SR8

2015 4 11 F 7E 2 5 75 SR 40 HE 47 7l o i 22
(21°56' N, 101°15' E, #F1k 560 m)BHL RIS A
S (Plukenetia volubilis L) %5, #5355 E 4R K
TEiZ REFHOHATIH, F 4. 5. 6 R KIRA
R a KR, £ RE ML (22°47'36" N,
112%41'48" E, 4k 80 m)BEAT & Fdr, Wl & Fh 18 &
Ko PEHL AR HIIEAR S RAE M ILE 1.

Table 1 Meteorological and elevation conditions of Plukenetia volubilis in trial areas

FERAGE (C)

FEH i (C) KR £F H R 3

A dh K198 °
PRB X A{Iﬁjﬁie iie?:me%nrgi)l Average annual Average annual Annual Annual
Area (m) tem gerature minimum maximum rainfall sunshine
P temperature temperature (mm) hours
7 R P R4 560 210 30.0 1650 1850
Xishuangbanna, Yunnan
il 80 216 305 1700 1800

Fushan, Guangdong

1.2 FHRMMFRSRER T 2
TERMEHIBE LR URZ) 5 kg HAR T3R5, K4
RS BUARE R, AR RJERE AR AR
J2E, 4.5, 6 R ANRE R IR L4 B3R A 517
392, 131 F1200 4, & NANER, BERFE
FBENLRE . PRI EFH R HA . RIE. Ry
B WiRE, pRFRE, FREECREHRA
B)EETENR, HARE 2SR E HiR G KE, &
AR R A B AT, MEF . FsE. A
TR KGR E (P 55 P F1K) . BRROP 7 E R
T KERE R bR R M T IR F B TR

FRIUERK. &I, &RFAL; EERFEE0.001 g
HLF R IIE s /KRB I HET-(85°C AL 6 h) i il
SE IR FEANR 7 HBARRAT . My i 2 L1
FEMh 5 R A PR E /R RIRL =100 715

1.3 HIRSit

FIH SAS Grit i A Se it AR ] GLM A Y
HEAT 7 2 53 B0, 2 8 55 S5O i 4y B 5
ZO R B R RIATR T N BT AE AR
SRBRAE AR FIA RS EI AR R
P 1) 45 TR B TR AR E O 22 7 B s A AN RR
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Table 2 Trait variation coefficient of fruits and seeds of Plukenetia volubilis

W WA 2R AR B RUET 11%,
R AM N R TR, BOKR R R RER,
FHIAE R RI BT R0, R Pk 25
ANF RN

2.2 ANAIR P REL R SEAFFHEAR 2R FARE
xR SEAFD TR A Bl geit, 1A
RIS R 3). T, 4 R RIPARRR

LERN I=IN: w/MA FHME A 5 A H(%)
Trait Max. Min. Mean Variation coefficient

A R JUE Fruit weight per pod (g) 3.13 1.10 2.22 9.69

B: MM E Weight per capsule (g) 14.63 7.22 10.68 10.64

C: #WiHH4 Diameter of fruit (mm) 64.30 40.98 51.94 3.90

D: HJE Thickness of fruit (mm) 30.20 20.04 24.49 4.25

E: #FJ& Thickness of pod (mm) 26.52 12.00 16.22 3.04

F: Hpifh7H Seed weight (g) 1.76 0.48 1.19 10.33

G: Fi-F% Width of seed (mm) 23.99 13.90 20.38 3.84

H: 7K Length of seed (mm) 19.99 12.79 17.10 3.84

I: Fp-FJE Thickness of seed (mm) 11.80 6.70 8.78 2.24

J: FLRRT4E Seed weight per fruit (g) 7.94 3.79 5.74 9.52

K: FiE4R%L Seed index 0.96 0.72 0.84 3.12

L: RIEHE%L Fruit index 0.56 0.36 0.47 4.48

M: Fi-F2/KZ Water rate of seed (%) 8.23 6.46 7.01 6.37

BRI RE, KRR 5 RA RS
AR5 A MK HIRE, SR RIE; 6 AR
AR i R AR R, SRR MRS
RERAHRPLTERBERKRPZRE, &/

R 3 NIRRT I SR AR TR R A7 R AL

Table 3 Trait variation coefficients of fruits and seeds in different pod types

MR E. S HRAT RN 7 Tiahst, fa5E

PESSFIRRIE, HIOVRF TR, HUCNRIEAREL

DL 4 ZF RIGTERA S/, B AEIRBONERE -
Iy, 7ES5MH R 7 MR, BELRS

ERN 4Ry 5% 6 & RERNT

Trait 4-pod/fruit 5-pod/fruit 6-pod/fruit Mixture pods/fruit
A B BLE Fruit weight per pod (g) 2.25 (8.08)* 2.28 (7.32) 2.02 (11.13) 2.25 (13.60)
B: HFHALE Weight per capsule (g) 9.01 (11.99) 11.42 (10.50) 12.14 (14.85) /
C: WiRE/# Diameter of fruit (mm) 49.50 (3.60) 53.76 (4.51) 53.07 (4.78) 51.50 (9.80)
D: H#J/E Thickness of fruit (mm) 24.08 (3.38) 24.76 (3.39) 24.54 (4.54) 24.59 (5.62)
E: Z )& Thickness of pod (mm) 16.39 (3.14) 15.60 (5.46) 15.13 (5.23) 16.14 (8.41)
F: HURFhFE Seed weight (g) 1.19 (10.25) 1.24 (71.72) 1.11 (11.10) 1.21 (13.25)
G: FhF59 Width of seed (mm) 16.63 (2.86) 17.40 (3.20) 17.13 (4.80) 17.22 (5.54)
H: Fh7K Length of seed (mm) 19.77 (2.83) 20.85 (3.64) 20.78 (5.32) 20.27 (5.61)
I: fp-FJ& Thickness of seed (mm) 9.11 (3.80) 8.71 (3.81) 8.04 (5.11) 8.98 (6.96)
Jo FLRFRFI4E Seed weight per fruit (g) 472 (11.12) 6.18 (8.55) 6.65 (12.73) /
K: FhJE4R%L Seed index 0.84 (2.62) 0.84 (2.82) 0.83 (3.67) 0.85 (3.86)
L: RIEFREL Fruitindex 0.49 (4.30) 0.46(4.18) 0.46 (4.39) 0.48 (6.13)
M: FiF&7KZE Seed water content (%) / / / 7.01 (6.37)
N: #iFE/KZ Fruit water content (%) / / / 9.24 (5.14)

* 55 N R REU(%) .

*: Variation coefficient (%) was in bracket.
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ZL IR A8 57 F 80 K (5.54%~ 13.25%), 1))
DA 4 5 BERh 1 178 5 R 80 /)N (2.83%~10.25%);
KA LL b 2 RIERR, 4 R RN,
FhF IEFMIEFREON DL 4 2P SR EoK, 6 2 1
B/ TEREES T LA 4 7 RIS S ), &1
REONFRE « M EKEBAL, 248 7%, BARF
TR K AR 5 RN 6.5%. 4 LA B 11,
AR RE R b R DL 5 R BN AE, (HIR
I LM 4. 5. 6 ZL4 BAEEFRRES TR
H ELBI KB (49.71%. 37.69%F1 12.60%), 2% 4 115
2 R BRI, 6 R R .
SR LR SR R B ) Y HORUR - MR 1) AR
FEREL WIRIPMRA 2 RBIY LM T HR, Y
PR B SR SR RAH XA E

2.3 AR F B HRE SRR RIE &2k
FHIE
Xt R R AT A FERE 2 7 B AT A B
Iy RIS e FAEBATGE L, SRS RSE SR
A2 S RN RIFFIHFAE (R 4)

4 AR BT B R i SR SR T AR AR R

Table 4 Variance resource of fruits and seeds traits in different pod types

MFE 4 T UL, R e 3 SR A (1) P PR AR
FEVEN L S 3 FhER B SRS EIR(AL C
D. L M E)¥EtrA BE M1k, H 55%LL b1 5
K E A EIHHA], K E 5 5 0] 7 5 A% (54.19%) 1
N5 R R R, 5mi(95.63%) AR G R
PR R . B HERTERR(F. H G | F KA
RENEME, AR (AR A bR R AR
THIRN, 5 ZR AT 50(47.40% M ATH]) . 6
2 [P Fh ¥ 5 (49.60% 35 S 1)) A1 Fi 7 15 45 (38.79%
37 TR ) ) 7 S A 95 R P K T 95 S ] o SRESEEPRIR 1)
PEM AR I 79.81%~95.76%K [ 22 Fr Y, TfY
4.24%~20.19%K H 22 7 8] s Fh—¥722 7t AH [ A
AR SR AR NI 53 46.(67.66%~93.0%) 2 3 K
T2 1] 7046 (7.0%~32.34%) . 3 3 B B2 Ipl e R 15
FRAS R 24 7 B0 9 SR AN T IR 25 0 2 24800 52
MR, A8 S BERR T2 H N SR [RI 2L AN
[FIAMARs FEAH R 20N LR SR s i 78 5, 3
FER A B RARIE P ZE ST, 10355 A A R 7 5]
KA SRR /N, IX 5347 (Caesalpinia spinosa)ff]
BF e 518 — 5,

EAR AR E- 525
Numbz:r% pods Sou rize%fﬂ\feﬁance A ¢ D E F G H ! K L
4 JH LA Inter capsule (%)  74.94 7343 7442 86.54 62.56 78.48 80.76 72.64 75.33 56.96
iR N Intra- capsule (%)  25.06 2657 2558 13.46 37.44 2152 19.24 27.36 24.67 43.04
F 8.43" 7807 8207 18127 471" 1028 11847 7497 861" 373"
5 B FLIE Inter capsule (%)  78.79 6089  68.70 54.19 69.48 68.43 64.14 70.52 47.40 61.21
BHEA Intra- capsule (%)  21.21 39.11  31.30 45.81 30.52 3157 35.86 29.48 52.60 38.79
F 13.88™ 582" 821" 4427 851" 810" 668" 894" 337" 5907
6 i 9L 1] Inter capsule (%)  66.30 69.48  61.97 71.60 64.24 66.24 67.29 49.60 38.79 58.00
FHHA Intra- capsule (%)  33.70 3052  38.03 28.40 35.76 33.76 3271 50.40 61.21 42.00
F 867" 10047 7197 11117 7927 865 9077 4347 2797 6.097
WAHA 50N Inter capsule (%)  66.54 7821 5853 95.63 58.78 72.44 67.42 93.39 55.21 60.05
Mixfruit gy intra- capsule (%) 3346 2179 41.47 437 4122 2756 3258 661 4479 3995
F 7257 1309”7 5157 79797 5207 9.58™ 7557 51577 4497 548"
REZN ZF0E Inter pod (%) 9.14 20.19 4.24 13.46 7.84 11.95 9.90 32.34 7.00 13.72
Mix-pod  zy b1y Intra-pod (%) 90.86 7981  95.76 8654 9216 8805 9010 6766 9300  86.28
F 11.827 27927 5207 1828™ 10007 15947 12917 56177 885"  18.68"

* P<0.05; **P<001, T, FIASURE SRR &R IR SR ORI, T 5.

*: P<0.05; **: P<0.01. The same is following Tables. Mix data of all 4, 5 and 6 pods form the mix-fruit and mix-pod analysis data.

2.4 KR EF N K B2 REHE

EE AN 7] 28 v A Y i) SR S0~ PR 1 22
R ¢RI H (R 5). 5 RA KK 6 MER(A.
B. C. D. EFIL), 4. 5 NHIHHA RE,
5816 R NIHERFFHE, LEAE. REMRE

REL, HAR MR A B 725 ST AR 6
MR, BR 5. 6 RA MM TRARIEREZERS,
A PEIRYIE B 25 Bl B2 22 5, IXRWT 4 5 5
4 5 6 R RR R TIRIRA ZE AR, 5
5 6 A RELHVEIRZE D, R IRIRZE S BOR.
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Table 5 Variance and t-test of fruit and seed traits in different pod types

PR 4% 5% 5%4/6 % 4% 6%

Trait 4-pod / 5-pod 5-pod / 6-pod 4-pod / 6-pod
A BB HLE Fruit weight per pod 0.95 -6.78" -6.05"
B: H#JIHLE Weight per capsule 9.50™ 1.81 9.15™
C: W E4E Diameter of fruit 13.62" -1.78 8.85™
D: #J% Thickness of fruit 496" -1.31 2677
E: %/ J Thickness of pod 673" -3.33" -856"
F: Bfifh-1 8 Seed weight 317" 667" 371"
G: FhF9 Width of seed 9.64" 041 6.317
H: Fh7K Length of seed 8.74™ 222" 416"
I: Fh¥J5 Thickness of seed ~7.05" -10.80™ -1657"
J: AT E Seed weight per fruit 12.48™ 251" 11,51
K: Fi#E%L Seed index -1.98" —2.60" -3.75"
L: FIEIEH Fruitindex 946" 0.78 -7.34"

P& E A A A 1R 2 B M1 R A
ARRDLER 6). |7 R 4 HiEF, &M&EER, 10d
W R, PP RRLRER RS, TR
RN MR LA H G5 BRI =
i, 486 2y R A, LR RELL 6 R
RN diak 3 MK 6, ARARKEMARES
YRR R EHIEMSS, M 1AH &S kA rE
2 IFMZ%, X 5## (Haloxylon ammodendron)fii 1
Ry g 4 R — 3,

6 RS TR i

2.5 REAFH-FHRIE AR

xR E S R SEAS TR Ry AR
SIERHEATH R IR 7). RLBF T HEEHEES
PERTANEY SR 25 BRI, RUPR SRR TSR
o L EE, i RSLAR T W R E S
Fto RSEVEIRMIMRIELRE > PR 7 R >R E
&, MR DR 58 > Rl > R R, RIIA
[ SRR B SR BN SRR o N AT 5 ) R
KT HABTER

Table 6 Germination ratio of seed and seedling height growth in different pod types

[ERN ARH 52 R 6 24P R REHN

Trait 4-pod fruit 5-pod fruit 6-pod fruit Mix-pod
ik % Germination rate (%) 80.30 (8.06)" 88.94 (10.48) 90.69 (12.04) 97.10 (3.01)
Wi Height (cm) 11.52 (26.75) 11.94 (21.17) 11.52 (17.70) 10.70 (28.72)

> AE S WA R R (%),

*: Variance coefficience (%) was in bracket.

BT AR TR R AR T H ST ASEAR R B < R4

Table 7 Correlation coefficients of fruit weight and seed weight with their related traits

W& Fruit weight

FhFE Seed weight

EAUNES 1
?0}3 ?)if RER R CRAR [ S -5 R
Fruit diameter Fruit thickness Thickness of pod Seed length Seed width Seed thickness
4 0.521™ 0.735" 0529 0.565" 0.634™ 0.506™
5 0.454™ 0.733" 0.368™ 0.732" 0.727" 0.684™
6 0.627" 0.748"™ 0.600™ 0.692" 0.662" 0.586"
3 ZEAHE SR, RS 7 AR, ENRED, BRR

A FT 25 2 0, ML IR ) sk 5 A A2 o e IR
SE, 4. 5. 6 ARSI 49.71%. 37.69%F1
12.60%, FHH 4 2L A0 5 2L B2 B g = S R

BURISEE . TEUCEE R SRS AR 1R, 4 24 A5 240
RRFpF A EEMPREEEAME, HHEAR
FHR AT E, B SRR EER
HABRG TR RS, F5EEBU.
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FETHERR IR AR e R RSN, B
PR E R E, X5 2 (Gleditsia sinensis)Ff
TR TS RO -5, BRI AR R R BT
TRV RE, X2 TR G 7R
THE, Amsm TRk, BoR R R
FEONFRGE o

FER SRR, DL 4 R RIREE AR
B, XH5HBRET 4 A REE SRAM.

ANF R H R AR, AR IE A
EESL, AR R FRA 54.19%~95.63%K H 3
SRIAL, R S 2 AR A SR SR B3
PE LI 79.81%~95.76%K I £4 F 9, X 4.24%~
20.19%K F 2 Fr1a); FhFPERAR I /448 e 2 5 B 5
AAHE R, A2 5ok R T NI 24K (67.66% ~
93.0%) i & K124 F 18] (7.0%~32.34%) . XK A2
T T SR S AN b AR A A S 2 A TR 2R (1 5
N, BT R AN [ S A TR 1 A 2 R 5
M), 77 A [ 2 P AR R ) 19 234 7 S TN A

ENGE IR S HE P ENE 2 (R /N (6] BBV
FZRI R, W 4. 5 il 6 BB RAIBIRTEE
FERENWEEES, 4R RE 5. 6 R REE
SRR, M55 6 R R MRZE TN

PPk, 6 >0 AR >4 MR
R LA A DL 5 R R, w4 AR
6 PRI EZE N K TEIE B IS R R
FlF R B R R 91%, Fhrig ks g
H, fHm ST EAER SR IEAHER KR,

AR HMRESRESER. TES
Pl IS T b (B I AFTE AR B3 A DG R R, LA
T RLEM T, HEESEESBRAFEMELD
somy, o SRERE, b E AT R
KT HARMR, [F R EMF T 5B A R
F1R R %o i 12k

SR R R B SRR T RS EIR A
BEEMNER, RRMIETMHEM. HP 4R
(1) SR B AP E L AR R By, AR R AR
Vi B v, A JE R E %5 T (Cucumis sativus).
452k 85 (Zoysia japonica)™® 204 % 4> T hR A0 M Bl
BB, wE R R R R, e A
PPt mrr &M B RE R E S IR — 1A
& b, AT R AR T R

ol P EREAR T XUR N Y 5 4 T R AR T

FMRL, TTRE @A RERE R LR XERER . 2
WEES 50 TAE, fEik—IF S
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