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Quality Investigation and Analysis of Rubber Tree (Hevea brasiliensis
Mull. Arg.) Somatic Embryo Plantlet
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Abstract: Natural rubber is an important strategic material and industrial raw material in China, which mainly originates
from rubber tree. The growth cycle of rubber tree is long, and the quality of rubber seedling directly affects the devel-
opment of rubber industry. The somatic embryo plantlet of rubber tree shows good consistency in the previous studies,
and has the advantages of rapid growth and high yield. Hainan Innovation Base for production of Natural Rubber New
Planting Material is the base of the current large-scale production of rubber tree somatic embryo plantlets of Reyan
73397 and Reyan 917. In this paper, in order to clarify the large-scale production of the somatic embryo plantlets of
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rubber tree, the plant height, stem diameter, leaves number and taproot length of Reyan 73397 somatic embryo plantlets
from 2018 to 2020 were studied, the differences in each index of the two varieties in 2020 were, compared, and the
classification of different varieties in different years were done. The proportions of plant height, stem diameter, leaf
number and taproot length of Reyan 73397 were similar in each region from 2018 to 2020. There were no significant
differences in plant height, leaf number and taproot length in three years. There were significant differences in stem
diameter between 2018 and 2019, and the mean value of the three years was above 2.00 mm, and the difference between
the maximum and minimum value was only 0.09 mm. The plant height of Reyan 73397 and Reyan 917 was the same,
and the mean value of plant height of both varieties was 8.0 cm. The plant height of the two varieties was mainly
5.0-10.0 cm, accounting for 66.13% and 66.91%, respectively. The stem diameter range of Reyan 73397 and Reyan
917 was 0.80—4.23 mm and 1.13-3.73 mm, respectively. The mean value of the two varieties was 2.11 mm and 2.18 mm,
respectively. The stem diameter of the two varieties was highly concentrated between 1.50-3.00 mm, 85.94% and
83.82%, respectively. The leaf number of Reyan 73397 and Reyan 917 was ranged from O to 6 and 1 to 4, respectively.
The number of leaves of the two varieties was mostly 1 to 3, accounting for 88.82% and 96.32%, respectively. The rate
of 2 leaves in Reyan 917 was as high as 52.94%. The average taproot length of Reyan 73397 was 9.5 cm, while that of
Reyan 917 was 9.1 cm. The taproot length of both varieties concentrated in the range of 8.0-12.0 cm, accounting for
74.12% and 79.41%, respectively. There were no significant differences in plant height, stem diameter and leaves num-
ber between the two varieties in 2020, while there was significant differences in taproot length (P<0.05). The proportion
of first-grade plantlets and second-grade plantlets of different varieties in different years (2018—2020) was 19%—-22%

and 56%—62%. It is concluded that the mass production of rubber tree somatic embryo plantlet is stable, which could
provide reference for the popularization of the production technology of rubber tree somatic embryo plantlet.

Keywords: rubber tree; somatic embryo plantlet; quality index; plantlet quality
DOI: 10.3969/j.issn.1000-2561.2024.06.013
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Tab. 1 Survey varieties and quantity of rubber
tree somatic embryo plantlet
s GRh) T AR
Variety Year Plantlet number
T 73397 2018 351
2019 363
2020 313
HBF 917 2020 136

22 EREENEREEREES T
221 #&  HRAF 73397 kRS TEE Y 1.8~
18.4 cm, Mk i e/ IME AR KAE R B 2018
4E, 2019 AERIBRE BRI 2.2~16.5 cm, 2020 4F
IRk E O N 2.1~17.6 cm. W3 2 fix, 2018
AR 2019 AFE YRR R AR — B, BRE<5.0~
9.0cm 5 ZH, G B R4 XA L] 3 FE
10.00% LA I 5 T 2020 4F#K R 5.0~11.0 em [ 24,
VL N BE 8.0~9.0 cm A1, HiAv#% X Ja] He ol 2 78
10.00%L4 |5 2018 44k =13.0 cm (5 [t 9.12%,
J& 2020 A XA Y 2.04 £5

AW 917 MR LR 2.5~15.5 cm, Ik 2
iR, BRE 5.0~10.0 cm 5250, K 66.90%. %
SRR ELE 5.0~11.0 cm 0B PN 9 4% X 8] HG 51 2
1E 10.00%L) |, JEHLL<7.0~8.0 cm [X [] N EL
BlEK, A 17.65%. ¥ =10.0~13.0 cm 51t
22.80%, FEEI=13.0 cm kL 2.94%,

b 2020 I 73397 FIEAAF 917 BBk ES ,
TE A5 DX ] PN B B A Y
222 Em R 3 WAL, W 73397 RS
il 0.80~4.23 mm, H i 258 f/IME Rl R (E Y

WELFE 2019 4F, 2018 4EMZEMTERIN 0.88~
3.90 mm, 2020 FERYZEMIEFER 0.96~3.87 mm,
2018 AR FEAE T IE<1.00~3.00 mm iz [H]
W, £ X E G T 15.00%, HH L <
1.50~2.0 mm {9 /55 HL#E5E 30.00%; 2019 4EF1 2020
TERYZERLAE 45 X B B e A 2, EEE <
1.50~3.00 mm & [l PV, £ X [H] & b3 8
17.00%, HH<1.50~2.00 mm. <2.00~2.50 mm
1 7 FE 34 30.00%; FABIE 917 BYZHMTE N
1.13~3.73 mm, 83.82%[K i bkZEHI4E T #E 1.50~
3.00 mm JEFE N, £ XE] S ST 17.00%, H
H1<<1.50~2.00 mm. <2.00~2.50 mm /5 FLI438
i 30.00%.

®2 HEEBETEKSLESH
Tab. 2 Proportion distribution of the different plant

height of somatic embryo plantlet %

7= A 73397 HAF 917

Plantlet Reyan 73397 Reyan 917
height/em 5 2019 2020 2020
<4.0 5.98 5.79 6.07 5.88
<4.0~5.0 6.84 3.86 415 4.41
<5.0~6.0 11.11 10.47 15.02 13.97
<6.0~7.0 13.68 16.25 16.93 11.76
<7.0~8.0 15.95 14.05 13.74 17.65
<8.0~9.0 12.82 16.25 8.31 11.76
<9.0~10.0 8.26 9.37 12.14 11.76
<10.0~11.0 4.27 6.89 11.18 9.56
<11.0~12.0 5.70 6.06 6.07 6.62
<12.0~13.0 6.27 2.75 1.92 3.68
=13.0 9.12 8.26 4.47 2.94
&t 100.00  100.00 100.00 100.00

Fe#E 2020 4FAIIE 73397 FIHATE 917 (1925
L, ArE A 0.32%M AR MM T 1.00 mm,
JEHE WM ART 1.00 mm, —F 0 KRAEL R
ML 4.00 mm, H7ES X E] N A ELAIAE 4 .
223 cFR# R4 0]HL 2018 4R, IAATF 73397
R 55%BIMEARI R ECh 2 R, i 2019
AR EON 2 BIRLRR LR IR E] 50%, 2020 4R
KiBF| 40%, B2 ECh 3~5 ik, J52 afiy
Ll b 2018 4Ry, JLHY I Roh 4 B, 2020
AER 2018 4R/ 3.6 5. 2018—2020 4E, M HEh
1~3 F A AR LAl o 96.87% . 88.98% .
88.82% A 917 i# it S0%MAE IR H ¥k 2 A,
R ECh 1~3 B A9RERR 5 N 96.32%
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Tab. 3 Proportion distribution of the different stem

diameter of somatic embryo plantlet %
2501 B 73397 E 917

Stem di- Reyan 73397 Reyan 917
ameter/mm 2018 2019 2020 2020
<1.00 0.57 0.55 0.32 0.00
<1.00~1.50 15.67 9.37 9.27 8.09
=1.50~2.00 34.19 33.06 34.50 33.09
<2.00~2.50 27.92 30.85 33.55 32.35
<2.50~3.00 16.24 19.28 17.89 18.38
<3.00~4.00 5.41 6.61 4.47 8.09
=4.00 0.00 0.28 0.00 0.00
Gt 100.00 100.00 100.00 100.00

FL# 2020 4F 2 A EhFh RGN R g, A 73397
R EGEE 0~6 R, B 917 B9 R BGE A
1~4 Jr, e R BGEREE N . 2 A b F
FEETTE 1~3 B, 73517 88.82% 1 96.32%.
2 ANEFPILL 2 it il 2, (HIETE 73397 (1)
A6y 38.02%, AHF 917 it 50%. SR, 0K
=3 i, $WF 73397 B9 FLESIVEE 917 AU K.

x4 HHEETRMFHLOSH
Tab. 4 Proportion distribution of the different leaf

number of somatic embryo plantlet %
- gf.&ﬁ} 73397 HAdE 917
Leaf number eyan 73397 Reyan 917
2018 2019 2020 2020
0 0.00 0.00 0.32 0.00
1 26.50 23.69 27.48 15.44
2 54.70 43.25 38.02 52.94
3 15.67 22.04 23.32 27.94
4 2.56 7.71 9.27 3.68
5 0.28 3.03 1.28 0.00
6 0.28 0.28 0.32 0.00
&1t 100.00 100.00 100.00 100.00

224 ERKE WFES PR, MAGF 73397 B E
WK EFEEEE BT <8.0~12.0cm ZJE], 2018—
2020 4R &7 235 74.07% . 77.96% . 74.44%.
Hor, 2018 4E DL <9.0~10.0 cm (¥ F 1 5 =5
(27.64% ), 2019 4EF1 2020 £ <10.0~11.0 cm
() el s, R 24.52% ., 22.68%, H 4k, 2018
4EAV <8.0~9.0 cm . <9.0~10.0 cm . <10.0~11.0 cm
=ANKIE A & A E] 10%04 F, 2019 45T 2020
FERRTLLLE 3 ANXE, B <11.0~12.0 cm [X[d]
WIkF] 10%Lh 1, HAEZIXEW, 2019 4E09 5 kb

K] 21.49%,

B 917 MERKE®HEED T <80~
12.0 cm Z[A], 5§ 80.15% . % i F7E <8.0~ 9.0 cm ,
<9.0~10.0 cm, <10.0~11.0 cm =/NIX[H] 5 [ i#R
i 10%, H <9.0~10.0 cm X [a] (5 33.82%.<<10.0~
11.0 cm X[H] 5 20.59%.

Ph 2020 4E LA 2 AN A ey EARKE, =341
EE AT T<8.0~12.0 cm 2], M ERKE=
11.0 cm B}, #AHF 73397 FLHWTF 917 B9 K,

®5 BHEETRERKELGSH
Tab. 5 Proportion distribution of the different taproot

length of somatic embryo plantlet %

ERK A 73397 AT 917

Taproot Reyan 73397 Reyan 917
length/em 5 1¢ 2019 2020 2020
<5.0 3.99 3.58 5.11 5.88
<5.0~6.0 2.85 2.48 2.56 0.74
<6.0~7.0 4.56 4.41 2.88 3.68
=7.0~8.0 5.13 4.41 8.63 8.09
=8.0~9.0 13.96 10.47 14.38 15.44
=<9.0~10.0 27.64 20.66 21.09 33.82
=<10.0~11.0 21.94 24.52 22.68 20.59
<11.0~12.0 9.97 21.49 15.97 9.56
=<12.0~13.0 5.70 3.31 3.19 1.47
=13.0 4.27 4.68 3.51 0.74
&t 100.00 100.00 100.00 100.00

2.3 BERHEEEREREES T

2018—2020 4EIAIF 73397 1N 1 454645 20 Bt
W% 6 frzn, PIF 73397 B9-F-24 0k 25 7E 2018 4R}
T, 483 cem, 2019 4EFEE A 8.2 cm, 2020 4F
MMk AR 8.0 cm, HEZE 3 a JHA IR EHEN
8.2 cm, ZEMITE 2018 Fie/N, 4 2.05 mm, ZJ5
2 a8 2.14 mm FI 2.11 mm, E%E3 a B2
YIEH 2.10 mm, $BF 73397 7 3 a [a] (9 80t
R 2 Fro A 73397 MOT-X EARK BEAE 2018 4ERT
9.5 cm, 2019 FifiE, K 9.8 cm, 2020 5
2018 4E—FE, 4 9.5em, EZE 3 a HAER TR
KEEHMEN 9.6 cm,

T2 R, 78 2018—2020 4F 8], #4
WF 73397 WUkkE . PR B, EARKES IR EE
S, ZEHLTE 2018 4EFN 2019 4E 0] 2257 B E
(P<0.05), 3 a WYHMEIITE 2.00 mm DL |, &K
B A/ IME R 2Z(EAR 0.09 mm,
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Tab. 6 Average value of each index of Reyan 73397
somatic embryo plantlet in 2018—2020

R PR ZEH ¢ FARKEE
Year Plantlet Stem di- Leaf Taproot
height/cm ameter/mm  number length/cm

2018 8.3+3.29*  2.05+0.53*  2+0.77° 9.54+2.35%
2019 8.2+2.84" 2.14+0.54*  2+1.01° 9.842.29%
2020 8.0+2.76* 2.11£0.49® 2+1.01° 9.5+2.26%
B 8.2+£298 2.10£0.52  2+0.94 9.6+2.31

P<0.05

Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

24 20 mMEEE EIERNERST

e85 2020 4EIAIT 73397 FIFABIF 917 1R IR 1 4%
febn (22 7) IOL, 2 AR bk = A R B (e
AT, 439000 8.0 e FIl 2 H ., J5 2200t 55 9 ,
2 AERFRAR R . ZERL. MR BES R B, M
FHRKEZFEZE (P<0.05), #HF 73397 I FH
KER T 917, E—L 0 kB, 2 AP
FARKE BAE 225, (HIEHITE 9.0 cm D)
b, Z#H2ZEN 0.4 cm,

KT 2020 F 2R E EIERST

Tab. 7 Average value of each index of two cultivars
somatic embryo plantlet in 2020

f=s R 3 <. BE

Iﬁjﬁ Hilﬂ é*ﬁ M_H_ﬁ I*E‘IKE
Cultivar Plantlet Stem di- Leaf number Taproot

high/cm  ameter/mm length/cm

AWTF 73397 8.0+2.76°  2.11+0.49°  2+1.01° 9.5+2.26
HF 917 8.0+2.60°  2.18+0.56"  2+0.74°  9.1£2.05°

s WSS G AR NG RN AL PR 25 57 2 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05)

25 BEMERERESRILG

R R A AR (R AR )
( BD/T 535—2021) "HE15434%, 2018—2020 4EiH
ARG AR, ASTRV AR AN ) i b AR AG e A
IR, —ZE 0 19%~22%, 20 etk
56%~62% o M I, — G o A SRELT 20.70%,
TR A BRRERAY 58.80%, SRR (—HH 5
T BAHDTE 78%~82%Z i), Firf A1) 2019
EIBIF 73397 B, M 81.59% (£ 8),

3 WipsHit
31 iig

3.1.1 BBRARREE G 0 R R AT IR AR IR

xk 8 BERMMEIEERESRLILHG
Tab. 8 Quality classification of hevea brasiliensis
somatic embryo plantlet

0 o J A9 Quality great ﬁ’r‘%%_i-
Year Cultivar —% —% Qualification
Great1/%  Greatll/%  rate/%
2018 #F 73397 21.37 57.83 79.20
2019 #RHF 73397 19.78 61.81 81.59
2020  FAHF 73397 21.79 56.73 78.52
PAF 917 19.85 58.82 78.67
T3 20.70 58.80 79.50

L AR PR A H EARR WS THER,
FERTIAF P R B SR L i E R
Rl AR PR R R AR 2021w E RO AR A RSH
FARB = o3 10 WE RFHA, [ ALE
10 4EFR TR FEARNAHE R 30 Mrabtaiak, &t
FLESE A o AR AR AR T 38 T A R ARG
BORAAEARID, TAERAEWR . TR, 5%
RS X ) T A5A 1333 hm,

BRI R Em RIEAR, Kttt RE 2R, KK
WAL RE FRMERE o TR I XHAR A 22 b i 414
B g dr TR B 5D S, (A2 3 N R 5
Wi, REAS AR % A A eI it b o — 14 AT
73397 MRNE & AR AR B, R B TR,
AFE B IRM | AR AR R
FEVERG TN AR S A e s U OV e e
T A WA RIRE R N e S IR R A
PRI 0 i o AR TF R TR R I 917 i Ff
AR S A AR I3 AR AR 7= ROk R IT
T2 AR TR i B AR R T A 7 R AT
312 RABWAFOHAEZREEFR AFEE
WEE T /ALY, S E R R
AP0 SRR bR RSOk, 454
JREAR AR A, B A AR AR IR T (iR
B ) MIEPR bkE . 2. PR FEREKE
EHEIR . 2RI IR A BRI, AN AR —
FEASER AT 20.0 em, [F]—AFA5 AN [ fb P 1 A S 1 Ak
G B 22 5, SRR R R R FR bR 2 —
EM AR ET RO/ S Z —. TERENR
SR AR B, RREVAREGY . ] Fh 22 AR
FasE, HEEPT 1.50~3.00 mm Z[a], M2
BTSRRI IR ) — A58, WA RPN, R
SRR, ORIRTE B i S e B o AR IR
WA R R, MR 1~3 PG kEes, 2
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A b Bl I BOTE R ] X 8] B 43 A 25 5, (HT
REIMES R 2 ., B ESirds R BRI E
ZS . MR A E S G0h, DR K AE R
PP IR R bR, HHBIRTE shBRPY e
BT AR T =g, ZERARN E0H
2 RIS SR, AR R R S R % 2
WA AR, BAHEMFR, 255700 .
IR XA R E 5 M2 & HL R SRR TG O, AR
TR T HER AR e A5 B AR 5 iR %, &
ZEL) AR B AR Ay A S AR B (AR R 1 5 AR A 48 A
Z—o WHELR TR, [F— SR AR A A
FEREAENFFEHRE . RARZEY AR
A, FEVHARR PR IR AR R, N B R
HRR BRI, HIRRBARBN IR I, W 6 A
[
3.1.3 IR IE G R AT A L IR
JAR T 2 R AR AR 7= Ml & J 1) B 7R R OB A RL T
2021 AF AR YR K AT S T AR AR A IR 1) T iR
P EFEER BRI R A MO AR (R
ek 20351 ) ( BD46/T 535—2021) U1 lk47
AR R B AR 275 T R A A s P 2 4
ABAEY (NY/T 3981—2021 ) 2,

AR, ST T 1 rE R IRAR I i 7R el
FE A RLBIT 56 Hb 1) 2E 77 808, 2019 4F 4R
166228 tf, A 150 358 MRS B HI4S, AW
B RR 90.5% . 2 A MO bR ifE IR
HIEH ) (BD/T 535—2021), AWF5IHE RS
IR 79.71%, ERTBUSETEEIN, Bk, K
AR R B T RS B . I I R AR
B 2 SR A IR B R AR 7 AR TR
DI, W YARSEIRE: | I AT,
32 #ig

VT R SR AR BB 760 MR 1) 3 e A Ak
TR AR IR, DARRSE . 2B MR E. E
WA SRRt A7 A, HR RS E . (IR
IR E A T A HA —ERARMER, Bzt
HuBEAE SR A AL 7= | AR A 25 SR AR S P A
WRH AR T AR LS5 it — 2B ITIR
JE R A S P 9 A L A ) R o B (A 4

£ % 3Lk
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