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Abstract; Tapping-enhanced rubber biosynthesis is closely related to the activation of jasmonate signaling in laticifer
cells of rubber tree. The relationship between the expression level of the genes involved in jasmonate signaling and dry
rubber yield remains not elucidated. In the present study, the expression of nine genes related to jasmonate signaling was

analyzed by qPCR in the laticifer cells of five Wichham germplasms and 5 1981’ IRRDB germplasms upon tapping with
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S/2 d/3 tapping system. The rubber yield per tapping of most Wichham germplasms was significantly higher than that of
1981’ IRRDB germplasms. Except for HOMYC4 and HbMYCS5, the expression level of the other seven genes in most of

Wichham germplasms was significantly higher than that of 1981’ IRRDB germplasms. It was noted that the expression of

HbMYC3 was highly different and closely related to the rubber yield, which may be used as a candidate marker for rub-

ber yield-breeding of rubber tree.
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gene expression
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B A1 R A #1410 a (9 B 75 A2 A ( Hevea
brasiliensis ) 19 5 18R s IR BT AT 5 7 1981 IRRDB
FpmT . Hodr 5 8L UR SR 2800 N TIEF iR

JEA i Fl PR107 . RRIM600  #4 BE 628 #1 BE 525 FlI
UL 5235 {4 1981° IRRDB Fh /& R N THEH
0y, F B 45 RO/CM/10 44/160 MT/1T/13 29/
8 .RO/C/8 24/104 RO/1/103 107 .RO/CM/10 44/
454, FpphAE T B HACH RO B 2 B L5
DNase I 1 A KRR Al 5 [ 75 5057 & RevertAid™
H Minus First Strand ¢cDNA Synthesis Kit 4 [ Fer-
ments 23 7] ; qPCR iR 7] SYBRO Ppermix Ex Tag™ II
(2x) (Tli RNaseH Plus) g H K& % 4 91 2\ A
(TaKaRa Japan) ; HoAth A= 43500 34 S it 01 3l [ 7= 43
ek, 519E Ml Invitrogen 23 7] 58 5%,
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I3 BRI R BUR G FE , F THE UL RNA
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—HE A BRI R E D R IEAT B 1 g
JEFL L RNA S5 s A i cDNA 55 —48% i e 10 %
JEVEHN qPCR 2 M BYFEAR .

1.2.4 KB EEK 5

1.2.4.1 qPCR K%  qPCR IR & K 20 uL, H:
H SYBR®Ppermix Ex Tag™ I (2x) 10 pL. | {iF 5]
¥ 0.4 wL, FUF51 4 0.4 uL (51 ¥4 E N 10
VR EY N 0.2 pmol - L) |
¢DNA # AR 1 wL,ddH,0 8.2 wL, qPCR 5V 7&
LightCycler® Capillaries (20 pl, Roche ) & 414 1 5¢
B, 7E Roche Diagnostics 2y H] ) LightCycler Real
Time PCR ¥ 34 i 47, A #0481 H Ui iA 43
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Table 1  Primers for qPCR together with related parameters
SR S 31 (5-3") SRR aFCRT UK
GenBank accession number Gene Primer pair (5'-3") Eﬁ‘1c1ency .Of Length of qPCR product
primer pair (bp)
AY435212.1 Hb18S GCTCGAAGACGATCAGATACC 1.922+0.003 97 145
TTCAGCCTTGCGACCATAC
EU136026 HbCoIn GGGTTCCTTCAATGATATGCCAG 1.925+0.007 30 170
TGGTCCTCTGTGTCAAGCAATG
GQ369508 HbJAZ1 TGGCTGGTCAATCTTTGCAGTA 1.996+0.017 8 168
AAAAGGTTAGGTCTACGGTGGC
KP844627 HbJAZ2 AGTGGCTGCTTAATCTTCGCA 1.914+0.004 63 176
ACCAAAAGGAAACAGCAGGATT
KP844628 HbJAZ3 AACTTGCCCAAAATGGAATCTC 1.920+0.006 37 155
CATACGGGGATACCGAAGTCA
GU434304 HbMYC1 TCTTTAAATAACCCCAAGTCTCACTT 2.002+0.003 63 141
TGTTCTTTTCTGTTITTTCCTITAGE
HM061097 HbMYC2 TCATATCTCCCACTTCCCCCA 1.963+0.003 57 189
CTGACAAAACGACATAAAGGAGGA
HM347338 HbMYC3 TCTCTCGCTTCCCTACCCTCT 1.873+£0.013 6 140
TCCTCCATTGATATCTTTTTCTCG
HM347339 HOMYC4 CTGTCCCTTTCTCCATTTCTCAA 1.938+0.003 21 161
CTTGACAAAACGACATAAAGGAGG
HM347340 HbMYCS5 CTGCTTAAAACCCTTTGCCTGT 1.985+0.004 19 118
GGGGGGCATAATCTCTTCCA
1.2.4.3 R EESH WIEQ=2%= HE2EFEF(P<0.05),litxAMHENG FHEF

g Carswmele G BRI Y RIBME (Q) , LA Hb18S 1
HNSIER R “E = Qquysen/Quase” 77 B H 1Y
LAY A XS F IR () o A [F] AR NS 3 D 2 35 %
0 ( Bénédicte et al. ;2002 ;Silvia et al. ,2012; Yuki et
al.,2015) o] EL UL 119 iz B HE A0 b 1) 3 58 22 57 I R
N RIECF=E,+E," P Hr AR A XIAEAR B A 5L A
FHXS R IBAEEL (folds, F)
1.3 #iEA 2

FH Excel 2003 YER, H SPSS &4 Duncan ¥
Wi AT 2 BT B A AR RS R R R 4
1] 22 S e 2 (P<0.01) bR A A RN 5 R OR

R B ZRAEZE(P>0.05), F Excel TTEST
(Array 1, Array 2, Tails 1, Type 1) 347 B % FL 5 47
Br:P<0.01 R4 [H] 25 4k 1 3%, P<0.05 FoR 4l
) 25 55 3 . 1 SPSS A 43 B 2 IR 3 3K F0 1 i
7RI Pearson FHGME  P<0.01 Fn i i FAH &,
P<0.05 Fm i EAHK,
2 HERGHH
2.1 BERH AR EHRRTR=EHE
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644 OO0 M W

39 %

ZR(E 1), #E 523 &, RO/C/8 24/104 fx
. BVAR b K2 3 v DURD R B R O S
% ™ T 1981’ IRRDB # Jfi; RO/1/103/107 7E
1981 IRRDB Fft 5 H 55 /57 , {H AN 3K 3 76 20 o UFp o
AR E PR107 B 7K, H o 2% T H A 2 v I
FTT 5 Fo A% 4 4y 19817 IRRDB Ff it 9 R Ok T e 7™
N E TR R T, U 2 R AR,

BRTE AP RS 19817 IRRDB A 5 [a] #k vk T e
PR A AU A (3R 2) WY, B 5 DURD BT Y AR IR
T r= AL 19817 IRRDB FJF 9 0.81 ~17.39 175,
4 6.81 A%, AN ) i ot [1] 1% 22 36 455 B0F BH I 22
5, B 5 RECH 63.66% .,

30r

Ab ‘]‘

N
[4,]
T

Bc

tapping ")
N
oy
——
=aE

BCd

—_
w

[ cDd

¥RTFR=2
Dry rubber yield
1
=

(g - tree -+

[6)]
T

DEe DEe Ee

. N0 llno

1 2 3 4 5 6 7 8 9 10
FhER Germplasm

T AR AR NS B AT (1~ 10) 4K U A% 32 80 5 00
PR107 .RRIM600 A B 628 B 525 # B 523 LI 1981°
IRRDB F i RO/CM/10 44/160 , MT/IT/13 29/8 ,RO/C/8
24/104 \RO/1/103/107 .RO/CM/10 44/454 ; R[F K5 ¥+
FERNA ) 22 A B3 (P<0.01) , ARG Fhf
Fordln 2253 B3 (P<0.05) . T,
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525, Re ken 523, and 1981’ IRRDB germplasms RO/CM/10 44/
160, MT/1T/13 29/8, RO/C/8 24/104, RO/1/103 107, RO/
CM/10 44/454; Different capital letters indicate extremely
significant differences (P<0.01), different small letters indicate

significant differences (P<0.05). The same below.
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Fig. 1 Comparison of dry rubber yield among

rubber tree germplasms
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2.2.1 qPCR 31 # 5% & LA 10 F586 BE R B cDNA
AR A i e AR H B9 EE B qPCR 519110
P IGRCRTE 87% ~100% Z 18] (18 2: A) ;i il i 473
BT W], 2% A~ 5E AT 09 51 0 240 AR A5 B — 100 945 fidk th 2

U, 3¢ B AR A R S M B0 T 1 W, T B Al ) B
(NTC) Ty B =R Ak RIS 94 (F 2:B) .
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JAZ3 FI HbMYC2 )33k i 2% = T 1981° IRRDB
FhERZH , {H HbMYC4 F1 HbMYCS {E W 25 [] () 25 35 22
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(0.04%) , HOMYC3 ¥ 5 A~ % 50 DL Fh i %+ 1981
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it M2 W, HhCOIl \HbJAZ1 HbJAZ2 . Hb-
JAZ3 HbMYC1 HbMYC2 F HbMYC3 iX 7 A>3 [ 7E
Bow UM BT b B R GRS B S T 19817
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Pearson F & HEA T (# 3) W, HbCOIN HbJAZ1 |
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Note: A. Efficiency of qPCR amplification. Efficiency of each primer pair was assessed by amplification curve analysis. Optimized primer pairs

and reaction conditions amplified with a high level of efficiency (87%-100% ). Y-axis. Crossing point (Cp) ; X-axis. log concentration of ¢D-

NA template. B. Specificity of gPCR amplification (45 cycles). Optimized primer pairs and reaction conditions produced an amplicon

with a single dissociation curve. NTC (no-template control) has no amplification indicates the accuracies of qPCR. For the amplification of

18S, NTC have such a smaller Cp value (31.1+2.2) than the sample’s (9.5+£0.3) without influence to accuracies.

Y-axis. -(d/dT) Flourescence (530 nm) ; X-axis. Temperature (65-95 °C).

K2 qPCR 519 RCE AR S 2 A
Fig. 2 Efficiency and specificity analysis of each qPCR primers
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Fig. 3 Expression analysis of genes related to jasmonate signaling in latex from rubber tree germplasms
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Table 2 Fold changes on rubber yield and gene expression level between Wickham germplasms and 1981’ IRRDB germplasms

ol L A o) L%{Hj;if’ FH[FFRIKFEEL Gene expression folds
Comparative ?j;biﬁr
germplasm pairs . con JAZ1 JAZ2 JAZ3 MYC1 Myc2 MYC3 MyYc4 MYCS
yield folds
lvs. 6 2.79 1.94 2.28 5.92 10.27 8.61 4.20 26.36 3.32 0.68
1 vs. 7 2.70 1.00 4.14 14.93 12.88 8.14 2.18 24.36 1.16 1.04
1vs. 8 5.59 3.22 1.98 3.29 3.27 7.59 3.31 40.05 1.12 0.16
1vs. 9 0.81 2.18 2.17 7.15 7.60 6.80 1.35 18.45 2.01 1.34
1 vs. 10 3.81 2.13 1.73 4.18 5.87 6.00 3.81 40.30 3.02 0.54
2 vs. 6 4.84 1.59 1.48 4.71 4.26 5.34 3.37 26.54 3.46 0.63
2vs. 7 4.68 0.82 2.69 11.88 5.34 5.05 1.75 24.52 1.22 0.98
2 vs. 8 9.67 2.64 1.28 2.62 1.36 4.71 2.66 40.32 1.17 0.15
2vs. 9 1.39 1.78 1.41 5.69 3.15 4.21 1.08 18.58 2.10 1.26
2 vs. 10 6.59 1.74 1.12 3.33 2.43 3.72 3.06 40.58 3.15 0.51
3vs. 6 6.83 3.50 3.07 1.85 23.40 6.02 4.34 12.48 1.06 0.52
3vs. 7 6.61 1.80 5.57 4.67 29.35 5.70 2.25 11.53 0.37 0.80
3vs. 8 13.67 5.80 2.67 1.03 7.46 5.31 3.43 18.96 0.36 0.12
3vs. 9 1.97 3.93 2.92 2.24 17.32 4.76 1.39 8.74 0.64 1.03
3vs. 10 9.32 3.84 2.32 1.31 13.36 4.20 3.94 19.08 0.96 0.41
4 vs. 6 7.12 1.88 1.64 5.99 6.99 3.22 4.76 20.40 0.89 0.45
4vs. 7 6.89 0.96 2.98 15.12 8.77 3.04 2.47 18.85 0.31 0.69
4vs. 8 14.24 3.11 1.43 3.33 2.23 2.84 3.75 31.00 0.30 0.10
4vs. 9 2.05 2.11 1.56 7.25 5.18 2.54 1.52 14.28 0.54 0.89
4 vs. 10 9.71 2.06 1.24 4.24 3.99 2.24 4.32 31.19 0.81 0.36
Svs. 6 8.69 2.90 5.04 3.61 12.76 6.28 7.57 36.68 5.69 0.53
S5vs. 7 8.41 1.49 9.15 9.11 16.00 5.94 3.93 33.89 1.99 0.82
S5vs. 8 17.39 4.82 4.38 2.01 4.07 5.54 5.98 55.73 1.92 0.12
Svs. 9 2.51 3.26 4.79 4.36 9.45 4.96 2.43 25.68 3.44 1.06
S5vs. 10 11.85 3.19 3.82 2.55 7.29 4.38 6.87 56.09 5.18 0.43
Wickham groups vs. 6.81+ 2.55+ 291+ 5.30+ 8.96+ 5.09+ 3.43+ 27.79+ 1.85+ 0.62+
1981’ IRRDB groups 4.33 1.21 1.84 3.84 6.85 1.67 1.66 12.72 1.50 0.36

e PSRRI, TR AR BRFREZ (s).

Note: Due to the ratio calculation, the standard deviations (s) are not represented in this table.
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DLl R 7 AR R KK 5 T &R
I, Hr HbMYc3 AWM EREZ R RK, 5K
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HbMYC3 7 i L ¢ 5 3K 3k, T HbMYC4 Fi
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648 L i N7 39 &
*3 BEEREZETRFENHEXEDHT
Table 3 Correlationanalysis between gene expression and dry rubber yield
FHE[H Gene
i H Ttem
con JAZ1 JAZ2 JAZ3 MYC1 MYC2 MYC3 MYC4 MYC5
i Pearson FH 3¢k 0.754 0.0774 0.525 0.695 0.601 0.921 0.770 0.290 -0.505
Yield Pearson correlation
FRBK G B 0.006 #x  0.004 = 0.060 0.013 = 0.033 % 0.000 **x  0.005 == 0.208 0.068
1-tailed significance
POQEY o8 T R dd 0.012 = 0.009 =3 0.120 0.026 * 0.066 0.000 = 0.009 == 0.416 0.136
2-tailed significance
FEAKL 10 10 10 10 10 10 10 10 10

Sample number

. s R B FEMRE (P<0.01), = FmEEHRK (P<0.05),

Note :
2.0¢
Aa
&
) L
IlllﬂHag1'5
ER ABab
H%"E.m ABab "
BEio10} BCb
unng —_
w2 CDc
E 0.5} De F{):‘: CDc ’-h CDc
1 2 3 4 5 6 7 8 9 10

FHE Germplasm

T 7 AR BT HbCOIL, HbJAZL, HbJAZ2,
HbJAZ3, HOMYC1, HOMYC2, HOMYC3
BER RIS R I T S AR HE2E
Note; Seven genes include HbCOI1, HbJAZ1, HbJAZ2, HbJAZ3,
HbMYC1, HbMYC2, HbMYC3 in each germplasm. Data are x + s.

K4 AR FI B 7 ASSRATRE 5
IR I R R A 0 {E
Fig. 4 Average expression levels of seven genes related to
jasmonate signaling in latex from rubber tree germplasms

FRREAHEOC, HEI 2 58 A OB 1) HbMYCs 1
B FEEE HWMYC1 HbMYC2 F1 HbMYC3 , A5,
RO/C/8 24/104 W HDMYCS By HE K 26 ik K S 2%
8 25 T AR T 2 AR Y 4.34 ~9.67 1%,
R 6.96 5, A8 7 R EUN 29.15% ; HHMYCS
TERR AR Fh B D e A 58 275 2, RO/C/8 24/104
AN ST HWMYCS SHEERIE B,
“HbCOI1-HbJAZs-HbMYCs” 1 It [7] LA B 57 it 1,
G B A BV GBS, 20115 %0048, 2011 34 2%, 2013

*% indicate extremely significant correlation (P<0.01), * indicate significant correlation (P<0.05).
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TS, it —BUESE T AT T Z IR DR R
PR AL W A Re s (R HEAE, 20105
Chen et al., 2016) P I HI I = [R5 S 7Y 742 g
(Deng et al., 2018) FIHEMEHE J1 ( EA 45, 2016;
BEHTAG, 20115 255545, 2015) Je S AR I 7= 2 1 3
ANFEHER, BT AEAR I P A R 7 45 )2 1 4R
137 — LG M A RS R, ARRIBEI 55 PR107
B E EF [R] 256 LA K 2 s 1) I8 R i 5 A0 4K HE HE
Bf[a] ( EA44AE, 20165 Z5HiHE, 2011) FOSE mHERE
H(FEFH, 2015) Ui HA —E WL sk he
71,91 HARRE A I AT B2 BR 1 PR107 AR 510 3=
BFE N Z—; PR107 H 5 F = s AL 7 A~ 35
P A 5 e (A 2 K KO- U6 W) LA e P A= g T o, T
HA ™ it (CAEAI) AR O AR 2 — 25 3iE S 4D
RO/1/103/107 (I SRR A BT h e s, E238
F| PR107 HY/KF5 M5 = ARG HY) 7 A FL B
A 6 N IRIR I AR, AL HbMYC2 133k K
V-5 PR107 AHY; D HAR e FE A= e 0 59, (H B A
—EMFLE S Ak B8 1 AN/ S HE R RE 1, TR B 35 B
BAASBERIXTAGE 7™ H2 1) DTRRAS R, L UE S5 1 G S
DIAE PR AR I B A v B R IR (34350 /R . TR AL



5

WFOEE . IR ARFIIR(E — k1t

FH IR FE TN 32 1K S5 AR 42 (9 A S 649

FLIX 3 AP Z XA [RGB o 5+ Ji ™ 19 5T
RO RS IRAL,

SE K.

BAO J, 2014. Studies on the transcriptional regulation of key
enzymes of natural rubber biosynthesis by MYC and Myb
transcription factors [ D]. Haikou: Hainan University; 1-
70. [fU7%, 2014, MYC F1 Myb %55 R 7 X388 AR 4 45 ik

ORHENEHE TR [D]. 181 R 1-70. ]

BENEDICTE C, ANTHONY C, YVES H, et al., 2002.
Expression profiling of the whole Arabidopsis shaggy-like
kinase multigene family by real-time reverse transcriptase-pol-
ymerase chain reaction [ J]. Plant Physiol, 130(2) ; 577-590.

CAI FG, 2011. Hev b 7 protein in C-serum involves in the pro-
longation of duration of latex flow stimulated by ethrel in rub-
ber tree [ D]. Haikou: Hainan University: 1-59. [ 28 H#%,
2011, 2o i SEAR I M HEHE 5 C-7LT Hev b 7 G &
[D]. ¥ MERIRA :1-59. ]

CHEN YY, GAO XS, ZHANG XF, et al., 2016. Relationship
between the number of tapping-induced secondary laticifer
lines and rubber yield among Hevea germplasm [J]. Front
Agric Sci Eng, 3(4): 363-367.

CHINT A, BOTER M, SOLANO R, 2009. Plant oxylipins:
COI1/JAZs/MYC2 as the core jasmonic acid-signalling
module [ J]. Febs J, 276(17) : 4682-4692.

CHINI A, FONSECA S, FERNA NDEZ G, et al., 2007. The
JAZ family of repressors is the missing link in jasmonate sig-
nalling [J]. Nature, 448(7154) : 666—671.

DENG XM, GUO D, YANG SG, et al., 2018. Jasmonatesig-
nalling in regulation of rubber biosynthesis in laticifer cells of
rubber tree ( Hevea brasiliensis Muell. Arg.) [J]. J Exp Bot,
69(15) . 3559-3571.

DONNELL PJ, CALVERT C, ATZORN R, et al., 1996.
Ethylene as a signal mediating the wound response of tomato
plants [J]. Science, 274(5294) : 1914-7.

FONSECA S, CHINI A, HAMBERG M, et al., 2009. (+)-7-
iso-Jasmonoyl-L-isoleucine is the endogenous bioactive jas-
monate [ J]. Nat Chem Biol, 5(5) : 344-50.

HE X, 2013. Research on the expression of several members of
JAZ and MYC genes family correlated with natural rubber
yield in Hevea brasilensis Muell. Arg. [ D]. Haikou: Hainan
University; 1-77. [{i/#&, 2013. DAL A JAZ F1 MYC
R LA 5 B PR R A i AHSC RIS [D]. 18 H
MR R 1-77. ]

LI Y, SHI MJ, CHEN YY, et al., 2015. Effect of a novel latex
flow regulator on increasing rubber yield of rubber tree clone
Reyan8-79 [J]. Chin J Trop Crop, 36(10) . 1785-1790. [ 2=
o, LT, BRA S, 4, 2015, B BUHE R R AT AR
RTCIE 2 AT 879 f3G 7= RN [1]. AR 74,
36(10) : 1785-1790. ]

LIU W, 2011. Screen the proteins interacting with HbJAZ of He-
vea brasiliensis [ D]. Haikou; Hainan University: 1-55. [ X|)
5, 2011, MBS HbJAZ1 3 R f LA 2 1 O g AF 5T
[D]. #EIT: MERIR:1-55. ]

LU SX, 2010. Structural and HbIMYC1 gene correlated with nat-

ural rubber yield in Hevea brasilensis Muell. Arg. [ D ].
Haikou: Hainan University: 1-49. [}i"[ﬁ%‘, 2010. B Jz 45
FRT HOIMYC1 e 1R S5 A e 7 A OGP W5 [ D). 16
1 WA 1 1-49. ]

QI T, SONG S, REN Q, et al., 2011. The jasmonate-ZIM-
domain proteins interact with the WD-Repeat/bHLH/MYB
complexes to regulate jasmonate-mediated anthocyanin accu-
mulation and trichome initiation in Arabidopsis thaliana
[J]. Plant Cell, 23(5): 1795-1814.

SCHWEIZER F, FERNA NDEZ-CALVO P, ZANDER M, et
al., 2013. Arabidopsis basic helix-loop-helix transcription
factors MYC2, MYC3, and MYC4 regulate glucosinolate bio-
synthesis, insect performance, and feeding behavior
[J]. Plant Cell, 25(8): 3117-3132.

SILVIA DS, HANSJORG S, JULIA K, et al., 2012. Stress-in-
duced GSK3 regulates the redox stress response byphosphory-
lating glucose-6-Phosphate dehydrogenase in  Arabidopsis
[J]. Plant Cell, 24; 3380-3392.

WANG DD, SHI MJ, YANG SG, et al., 2016. Effect of ethrel
on the gene expression and content of laticifer plugging-
related protein in Hevea brasiliensis [ J]. Chin J Trop Crop,
37(6): 1122-1127. [ E& %, B, HEOL, %,
2016. ZAHHIXHGIEEI FLAE 5 35 FEAH DG 1k P 3 ik
RS [J]. SR, 37(6) « 1122-1127. ]

WANG J, DENG XM, TIAN WM, 2016. Screening and in vitro
functional analysis of the HbIMYC3 interacted proteins in la-
ticifer cell of Hevea brasiliensis [ J]. Chin J Trop Crop, 37
(7): 1312-1317. [ E35%, A/Mg, WA, 2016. B
JietHs 3L A5 4 M HbIMYC3 B 4E 4R (A 0 % 5 2 BE 43 B
[J]. BGHEYAR, 37(7) : 1312-1317.]

XIAO H, 2015. Validation and characterization of HbJAZ1 in-
teracted proteins of Hevea brasiliensis [ D ]. Haikou: Hainan
University: 1-70. [ B4E, 2015. EEPUI M HbJAZ1 HAE
HEAREIE R INRERE [D]. I R R 1-70. ]

YAO D, 2016. Cloning and interactions of HbJAZs of Hevea bra-
siliensis [ D]. Haikou: Hainan University: 1-55. [ Wk,
2016. LLPYARIEAR HbJAZs JE DN I se b 55 AT 6 4
[D]. W MR RS 1-55.]

YUKI K, TAKASHI F, MUNETAKA S, et al., 2015. A novel
system for xylem cell differentiation in Arabidopsis thaliana
[J]. Mol Plant, 8: 612-621.

ZENG RZ, DUAN CF, LI Y, et al., 2003. Construction of
¢DNA library and analyses of cDNA sequences in latex from
JA-stimulated rubber trees [ J]. Chin J Trop Crop, 24(3):
1-6. [ Hiv, BeRdy, B, 55, 2003. SRATRIAZ
JEAR IS cDNA TH ISR ORI SR8 04 (0] FAy
TEWrle, 24(3) : 1-6.]

ZENG X, HU YS, HUANG HS, et al., 2006. The evaluation
report of 1981’ TRRDB rubber tree germplasm—1987-field-
planted germplasm [ J]. Chin J Trop Crop, 27(2): 34-
38. [WH, 2N, B, %, 2006. M 1981°
IRRDB Fift 57 3 2 P bR 4 5 PPAN———1987 4 2 AH il 57 42
EVEN ORI [J]. PaifEYIedie, 27(2) : 34-38.]

ZHAO Y, 2011. Involvement of jasmonate signaling pathway in
regulating rubber biosynthesis in laticifer cells of Hevea
brasilensis [ D]. Haikou: Hainan University: 1-159. [ #X}i,
2011. ELPYARIER LA 40 MR FT R (R = i AR X AR 2R
FRETRIBESE [D]. MO MRS 1-159. ]



