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Abstract: The anther regeneration system is the earliest in vitro tissue culture regeneration plant system of Hevea bra-
siliensis established in China, and the regenerated plants were named self-rooted juvenile clone, which have the advan-
tages of rapid growth, high resistance as seedlings and genetic homogeneity as grafted seedlings, and yield increase by
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more than 20% due to rejuvenation. However, the buds collection period is only about 60 d per year, which does not
allow for a year-round supply of callus formed by dedifferentiation anther wall cells, resulting in unsustainable research
relying on this material. In this study, Reyan73397 stamens were utilized to study the callus induction and somatic em-
bryogenesis of anther callus at different developmental periods (0 d, 7 d, 14 d, 21 d, 28 d, 35 d and 42 d), which were
stored at two low temperatures of 15 ‘C and 20 ‘C for 15 d. The results showed that temperature 15 ‘C and 20 C had no
significant effect on the stages of callus induction and somatic embryogenesis after preservation, except that the number
of embryogenic callus was significantly lower than that of the control the developmental period had significant effect on
callus induction and somatic embryogenesis after preservation, and showed the greatest effect on the stage of cotyle-
donary embryo formation, of which the anther callus at 21 d and 35 d responded strongly, the number of cotyledonary
embryos of 21 d anther callus was significantly higher than that of the control, and the number of cotyledonary embryos
of 35 d anther callus was significantly lower than that of the control after preservation; the preservation of anther callus
with different developmental periods for 15 d at 15 °C and 20 C could extend the supply time of anther callus for 15~
60 d, and primary cotyledonary embryos for 27-95 d compared to the control; the optimal solution was to keep the an-
ther callus with developmental periods at 21 d at 15 'C and 20 C for 15days, which could prolong the supply of anther
callus and primary cotyledonary embryo for 60 days and 60-95 days separately. Although the treatment reduced the
number of callus by 46.61%, it promoted the formation of cotyledon embryo by 27.18% in number. In this study, the
short-term preservation of H. brasiliensis anther callus was realized, which would greatly alleviate the difficulty of in-
sufficient source of genetic transformation receptors due to the short flowering period, the study time could be carried
out for the whole year from 60 days to 240 days, which could help to speed up the research on optimization of the ge-
netic transformation system of anther callus in Hevea brasiliensis.

Keywords: Hever brasiliensis; genetic transformation; anther callus; low temperature preservation; somatic embryogenesis
DOI: 10.3969/j.issn.1000-2561.2024.09.012
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Tab. 1 Effects of low temperature preservation on growth and development of anther callus at different developmental stages
; S AR . iNEICAp! - —_—

i g CRER gnsen o mkas EEUE oin IBISAS  Frrgs o
MR Low WS TR 5% Induc- . o . o

Tem-  peyel- Number of Callus induc- Number of . Somatic # Somatic Number of  Acquisition

perature gpmental tempera- callus tion rate/% embryogenic 100 rate of embryo  embryo induc-  cotyledon  rate of cotyle-

/°C stage/d ture g.rowth induction 0 callus embryogenic number tion rate/% embryos  don embryo/%

regime callus/%

15 0 0 15.67+1.158  44.76+3.30% 10.33+1.53% 65.75+£5.35% 31.00+3.008" 305.37+63.64%" 11.67+1.53®% 37.99+7.46"

7 0 27.67£1.53% 79.05+4.36* 11.67+1.53% 42.45+7.77" 33.00+2.65% 284.53+22.65" 11.67+2.89% 35.06+5.75"¢

14 0 29.00+1.00% 82.86+2.86% 19.00+1.00° 65.53+3.01° 86.67+4.51° 456.15+1.54° 21.67+£3.06° 24.99+3.24%

21 0 18.33+0.58" 52.38+1.65" 11.00+1.00% 59.94+£3.93¢ 57.33+3.06" 523.64+49.02° 29.67+3.06™ 51.87+6.16

28 + 33.33+£0.58" 95.24+1.65" 24.00+1.00° 71.98+2.02% 74.33+5.51¢ 310.59+33.78% 23.67+3.21°* 32.09+6.13"

35 + 33.67+0.58" 96.19+1.65° 13.67+1.15 40.58+3.12" 25.33+3.06" 185.98+25.55¢ 4.00+2.00"  16.6+10.12°

42 ++ 32.67+1.53° 93334436 23.67£3.06° 72.28+6.25% 87.33+5.51° 372.35+43.96% 22.33+5.03°  25.4+4.25%

20 0 0 30.33+1.15°  86.67£3.30° 15.33+1.53% 50.50+3.76° 67.33+3.06° 440.75+25.17% 21.67+2.52°  32.27+4.46"
7 0 27.00+£2.00% 77.14+£5.71% 17.33+1.53% 64.16+£1.28¢ 65.67+2.52° 381.6+47.06* 17.67+2.08°" 26.86+2.22%

14 + 2533+1.15° 72.3843.30° 11.33+1.15% 44.66+2.59°" 56.33+2.52" 499.44+37.28% 9.67+2.085"  17.2243.96°

21 + 34.33+1.15%  98.10+3.30° 27.33+0.58" 79.65+2.36" 98.00+3.61° 358.51+9.45% 41.33+4.16° 42.16+3.75®

28 + 32.67+1.15* 93.33+3.30° 27.00+1.00° 82.66+1.58* 98.00+4.36" 363.67+29.29% 29.33+4.51**¢ 29.84+3.36%

35 ++  33.33+0.58" 95.24+1.65" 10.67+2.08% 31.94+5.66° 17.00+£2.65' 164.39+43.87% 3.33+2.31 18.6149.87°

42 ++  34.67£0.58* 99.05+1.65° 25.00+1.00° 72.10+£1.94% 125.0+7.94° 500.68+39.71%° 31.00+2.65°  24.93+3.48%

Eild CK +++  34.33+0.58° 98.10+1.65° 25.33+1.53%® 73.84+5.43° 87.33+3.79° 345.15+152%" 23.33+6.51% 26.58+6.67%

TE: SERh AR AR RS 35 Ao AR A R B0 AR A 401 1 2% S e 21 AR KRB
AR 0, AR B EAAR R (n=3); AREVNG FRERRAL B R 2 5 3

BRI R+, AR A, R
( P<0.05 ),

Note: The initial number of stamens in each group was 35. The low temperature growth conditions were the growth conditions of each
experimental group during the low temperature preservation period, the control at room temperature was +++, positive growth was +/++/+++,
no growth was 0, and negative growth was -. Data are mean + standard error (n=3); Different lowercase letters indicate significant difference

between treatments (P<0.05).
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medium; D: Embryogenic callus; E: Cotyledonary somatic embryo.
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Fig. 1 Growth status of anther calli at different developmental stage under different preservation temperatures
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Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 2 Growth of anther callus in different developmental stages after low temperature preservation
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Fig. 3 Growth and development of anther callus in different developmental stages after low temperature preservation
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TRAEAR I 2 R PE R 5 25 d, fAT6 R 5 = RAH
i, HWE G @i di s s, MRS SRS
TR 50%, 5 W E K (EAR B B ik
PR LUE SRR K, BABKRERS, &
AL E
32 REBEREELHAERPRGRGRHAT
T BE T X

TE 15 CHI20 CAURIRAE G , K B I A 21 d
(A6 24 81— I IR SR A E5ORN - IR A5 238 5 %) R
A A B R, TR R
27.18% M1 77.15% . T M IRARAGR o 54w T
25.29%F01 15.58%. 1fi 35d WIAEZ5ATt, 15 ‘CHI
20 CIRIRIRAFSS , TEAMh K& A W B S % BRAE TG ik
HES, (EAE RGN IR K A RN F R R B
PR 2 S B, R T OE R B, Fet
JRSRASE I FFE T 82.85%F1 85.73%, M-Ik
PAERPHTRET 9.98%FH1 7.97%, JLF- K
1RF IR, AR IR AE 2 45175 S R0 AR 48 e 2 A
YR AR BUSR, 7E A0 T AL A EROE SRR
MR, 26 CHRZHMIREUR 24 'CHY 2.86 i, i
FERRIE R 5 B 0 F I IR L 72, 24 CRYPR 4
REOE 22 'CHY 1.60 5, A& 28 CHY 1.25 15, H
28 “C FEUIE W IR 49 T RO, W e 48 24 i i i
ST 5 A AMERE A ETE B 1 4 21
(0~21d)., PRANHE b R IEPEREAIAE (21~28 d ).
JR P B 240 B 28 22 R 43 B4R 22 AL DR (28~42.d),
ZMMFIR L E NERIEIR (42~49 d). BRIEIEHE
— B RBRFIHE (52~72d) P, Bk, 21d 4
FURAA oA 0 PR A0 s 0], e s R AT IR
ARBE, A BY T 07 5k 4w U 55 ol TR 6 R PR 4
PEEIE W IRPE BRI L], XS A e R et AT

J TR AR, T RIEIR I SE S, SR
s, B, 21 d B ARE A S it iR
B R AR SRR B = 1 35 d A2 ALt
AbF 22 20 M EVR B B, RF IR BE A W AUR TR
TSR T IRPE A & B o 2 a0 i, DRI AIG
RALEES , 35 d WAEZY 45 A 20 B PR 50O 28
A 5 K A 240 VR 15 5 S5 R I R A 40 s e
TR T A AR IR 5 780 1 3 R L e 4 P8 okt
SN NI AN R R S ¢ = 3 4 S 1B Ul
fiff ) i — 25 HIE

4 Zig

(1) f£ 15 CHI 20 CAURMRAAE 15 d JFads
W RN & A 45 B B R P A 4 I
TR, HREn S0 AT %2R,
15 CIRRIRAES T BLR IR LT 20 C, (HER
AEE; (2) ZEBHAHRRAAT G a0iis S
TR AN MR & AE 45 B BE 3 g, X iR
B B i ok, Hodr 21 d A2 @i L2 ARR
PRAF T IR B B 25 5 T X R4, 35 d fEZh
P LA IR A S - IR B 2 I T X R A
(P<0.05), (3) 15 CHI 20 CALIRAFAE 15 d K[
KB AL S X AL e, rTRERAE
AR A AL R ] 15~60 d, #0417 Fst
[ 27~95 do MM RN LB A 21 d L2
AATE 15 CARIR T ARAF 15 d, AT K A8 25 d 45 Al
WL T IRHERE 60 d FT 60~95 d, %4 BE A KR
KT 46.61%@ %, BAEHE T FrtiEak, Tt
JRER T 27.18% ANHIFFT SEEE T AR A 6 25 A
B AT, A AP T AR S 8Os 5 5
EZ RS L RME, 24F 3 MER LK Z K
(fezydnts ) gERintiE) 180 d, fn EEZ 60d, 4
AEN] I R SZIG I 60 d $EKZ 240 d, AT
TPAR AR 6 245 4 35t 4% T A AR R LA 5% o
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