PEFVEYI 4R 2025, 46(5): 1145-1153
Chinese Journal of Tropical Crops

oF P FOFT 0T Bef 1) Xof A5 PR A #°F ¥ 2 43 e # AR A A0 A R Y 52 i

o, B &, B0%&, 2 %, REF, AL

B PR AT 2 B A RIRGB TR T T L 2003, mmi st 666100

 E: B (Hevea brasiliensis Mull. Arg) ¥ EZFEE M EEEA B W EWE . S5 shsa K. Ao mAE mEie
Z . WMAERERGEWS, Y20 H TR R EE . R0, BT 2R RAT B, 2 He s J5 4 2F
B & T BB AR . 2R R B, X FEAR KA LR TA MR i 2R e B s e . Bk, R AEm
e 265 57 A it DA 1 B R e AR K P O, AR S AR BRI AAEIF 879 FEET XS, RGN T A
T AT T0UASE () A AR 7 2592 M B R A W R A K S o 45 SRR (1) ZFJ2 A IAD X AG I A R 1 25 92 1 BTG %
MR S REE 4 NMERISPEEI S E (P<0.05), 42 11 HHENHARIER . M2 B2 5
F T 10 HZFEMlR, Bl R S W i 0 IR 10 A 2R, (2) FTI00RS fa) X AR AR AT 1 2B i A
AR E T T I R R, X IR R A R 2R AR R DL R T A, (3) 2
FIFT TR (] (9 58 ELAE TS AR BCARAT 1 2 BTG 256 . il ZE s . IR R . B K O MR E B E 5w, (4) &
25 2 AR AR I RE B B SR A AT A S, TR MRS 5 2—3 AT, A5 B4 i 2E R i R ), sl il AR 24
e, [ AR AR R R A K B, ELE IR S SRR S S, BOA B S ERMMME . (5) XM FRARE A
K F T N R T SERE CRAESE — P B Oy A AT S, AT TRV E RS e G 36, LR [ A 4 i 7
A%, BRI BN AREEME. T LA R, U A = 50 e b 8 S AR RO A B 25 42 B 8] RRE Dz 1 T
AFID, A A K B0 B A KOS FEAT O 0 S e B it , AR R I B M R . AW S8 45 SR 10 152 DK A7 B
TR F AR B 1 A TR

KB IR 2R ST ) MR R

HESES: S794.1 MERARERD: A

Impact of Grafting and Topping Time on the Sprouting and Growth
of Scions in the Mini-Rubber Budding Seedlings
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Abstract: The mini-seedling graft method of Hevea brasiliensis is widely used in the breeding of high-quality rubber
tree seedlings due to its advantages such as a short nursery period, low labor intensity, large number of seedlings per
unit area, and well-developed main roots of seedlings. However, the seedlings of rubber trees budded in autumn and
winter require more time for the scions to germinate after graft survival, and the grafted mini-seedlings grow weakly,
which diminishes the advantages of the mini-seedling graft method. Therefore, it is crucial to find appropriate technical
measures to improve the germination rate and growth rate of the seedling scions. In this study, the effects of grafting
time and topping time on the sprouting and growth of scions in grafted seedlings of rubber tree were investigated, spe-
cifically focusing on the seedlings grafted in winter with the variety H. brasiliensis reyan879. Grafting time signifi-
cantly affected the survival rate, sprouting rate, seedling height, and nursery release rate of the grafted seedlings
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(P<0.05), with seedlings grafted in November showing significantly higher survival, sprouting, and release rates than
those grafted in October, while the seedling height at the two leaf-umbrellas was significantly lower for Novem-
ber-grafted seedlings. Topping time significantly influenced the height of the scions at the stage of two leaf-umbrellas,
without significant impact on the survival rate, sprouting rate, withering rate, nursery release rate, or scion stem thick-
ness. The interaction between grafting time and topping time did not significantly affect the survival rate, sprouting rate,
withering rate, growth volume, and nursery release rate of the grafted seedlings. It is advisable to adopt a strategy of
overwintering with the stalks for mini-rubber seedlings grafted in winter, and to perform topping from February to
March after the beginning of spring in the next year, which could significantly shorten the time of budding, reduce the
number of times the rootstock debudding, and ensure higher scion growth quality, and this timing aligned well with the
planting period of the year, offering significant practical value for production. For seedlings with rootstocks that have
reached two leaf-umbrellas, topping just above the first pair of true leaves did not affect the survival rate and could
control the withering rate below 4%, demonstrating good technical stability. It is recommended that in practical produc-
tion, the grafting and topping times for rubber tree seedlings should be strictly controlled to ensure the rootstock reach-
ing an appropriate growth state before topping, and management measures should be adjusted as needed to achieve the
best nursery results. The application of the findings would help improve the production efficiency of rubber tree seed-

ling cultivation.
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Tab. 1 Effects of grafting time, topping time and the in-
teraction on the survival of mini-rubber budding seedlings

GES KF i %
Factor Level Survival rate/%
A i) H, 86.95+4.57°
H, 91.17+2.81°
P 0.01"
F TR 8] T, 90.58+5.46
T, 90.01+4.02
T; 90.05£1.98
Ts 85.60+3.90
P 0.11
ZEAEI (] < FT TR i) P 0.95

T FFNEEE R AR RNE F R A B R 25 5 B 3 (P<0.05) ;
"FToREFEBE (P<0.05),
Note: Different lowercase letters after the same column of data

indicate significant difference (P<0.05); " indicates significant
difference (P<0.05).
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Tab. 2 Survival rate of seedlings under different treatments
b PEAnEl FITUH FT TSR G % FITUS B % p
Treatment Grafting time Topping time Survival rate before topping/% Survival rate after topping/%
D, H, 2023-12-19 87.88+6.14" 87.21+4.98" 0.42
D, 2024-01-19 87.88+5.05" 87.54+4.55" 0.42
D; 2024-02-19 88.55+1.54" 88.55+1.54"
D, 2024-03-19 83.50+4.98" 83.50+4.98"
Ds H, 2024-01-19 93.29+3.87% 93.07+3.92° 0.42
D¢ 2024-02-19 92.14+1.14* 92.14+1.14*
D, 2024-03-19 91.54+0.82° 91.10+1.25° 0.42
Dg 2024-04-19 87.69+0.23° 86.43+1.89° 0.32

T WS A /NG S R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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[ —ZEd st Be, $TTOR ARG, 2 2R Rr i & 1Y
AR s 10 H 2R A, ST TR #5 %
KFE#E63d, mAHET21d, 11 AZFEMAEAMN
FIT R R i K2 30 d, e 2 15 do st
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Tab. 3  Effects of grafting time, topping time and
interaction on sprout of mini-rubber budding seedlings

. T 2 HETES
Factor Level Sprouting withering
rate/% rate/%
4] H, 82.41+5.37° 2.45+0.20
H, 88.49+2.81°" 2.48+0.16
P 0.001" 0.97
FT TR ] T, 86.67+6.46 2.3340.17
T, 86.15+£5.16 2.27£0.15
T 87.59+1.80 3.32+0.22
T, 81.40+5.11 1.95+0.19
P 0.06 0.61
RN R ST TR A P 0.67 0.21

e [ ) B 5 AN T/ N E 5 B R R b ) 2% S5
(P<0.05) ; "FREFLE (P<0.05),
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05); " indicates significant

difference (P<0.05).
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Tab. 4 Sprouting rate and withering rate of seedlings under different treatments

i3 £ 15 91 Fr 4 KB 5% ¢

Treatment Topping time Number of days waiting for germination Sprouting rate/% Withering rate/%
D, 2023-12-19 63 83.50+7.45°¢ 1.67+£0.20°
D, 2024-01-19 40 82.49+4.98° 3.2540.13*
D; 2024-02-19 27 86.20+1.17° 3.91£0.24"
D, 2024-03-19 21 77.44+4.08¢ 0.93+0.16*
Ds 2024-01-19 29 89.83+4.34* 2.98+0.16°
Dy 2024-02-19 30 89.81+1.28* 1.25+0.08"
D, 2024-03-19 21 88.98+0.98" 2.71+0.23*
Dg 2024-04-19 15 85.35+1.29" 2.96+0.19"

T WS A /NG 5 B m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 5 Effects of grafting time, topping time and interac-
tion on scion growth of mini-rubber budding seedlings

ey KT FEREZE M =
Factor Level Scion stem Scior} seedling
diameter/mm height/cm
LEHEN ) H, 4.63+0.22 38.05+2.70°
H, 4.47+0.25 34.52+6.10°
P 0.10 0.03"
FT TR ] T, 4.63+0.34 38.23+1.97°
T, 4.63+0.25 38.49+43.54°
Ts 4.50+0.23 36.56+4.89%
T, 4.45+14 31.88+6.24°
P 0.45 0.02"
ZEFERT ] > T THUA [ P 0.31 0.06

e FFVEEE G AR/ NG FRE S R AL PR 25 5 0 2 (P<0.05) 5
TREFEE (P<0.05),
Note: Different lowercase letters after the same column of data

indicate significant difference (P<0.05); " indicates significant
difference (P<0.05).
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M 7 WL, R4 R AR AT 1 2R 1
() H LR AT BB S (P<0.05), 11 H 2Ry
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Tab. 6 Scion stem diameter and seedling height under
different treatments

LT T
Treatment Topping _Scion stem Sciop seedling
time diameter/mm height/cm
D, 2023-12-19 4.87+1.06° 39.36+2.39°
D, 2024-01-19 4.6240.93" 37.08+1.79%
Ds 2024-02-19 4.58+0.83™ 39.60+1.64°
D, 2024-03-19 4.47£0.71% 36.67+4.38%
Ds 2024-01-19 4.39+0.83° 37.09+0.39%
Ds 2024-02-19 4.63+0.85™ 39.83+4.76°
D, 2024-03-19 4.410.87" 34.11+6.01°¢
Dg 2024-04-19 4.43£0.65" 27.28+3.66°

s FSVEEE S AR NG FhE R R AL PR 22 R B 2 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Tab. 7 Effects of grafting time, topping time and interac-
tion on out of nursery of mini-rubber budding seedlings

= K Hh %
Factor Level Nursery release rate/%
ZF R ] H; 59.35+7.06"
H, 69.92+5.20°
P <0.001"
FTTI} [a] T 66.33+10.37
T, 64.27+11.10
T; 65.74+3.06
Ty 62.19+7.13
P 0.69
ZEHEI )< T TR 8] P 0.41

o FAVEE 5 R RING SR 3R A B R) 25 57 B 25 P<0.05);
‘FTREFEBE (P<0.05),
Note: Different lowercase letters after the same column of data

indicate significant difference (P<0.05); " indicates significant
difference (P<0.05).
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Tab. 8 Seedling nursery release rate under different treatments
b ¥ FITUH HATRER Y R A KRR HHEES
Treatment Topping time Nursery release date Number of days for scion growth Nursery release rate/%
D, 2023-12-19 2024-05-14 83 58.92+4.55°¢
D, 2024-01-19 2024-05-20 80 57.91+£13.34¢
Ds 2024-02-19 2024-06-05 80 64.31£2.10"
D4 2024-03-19 2024-06-23 75 56.23+4.08%
Ds 2024-01-19 2024-05-29 102 73.73+£9.20°
Ds 2024-02-19 2024-06-17 87 70.63+2.93°
D, 2024-03-19 2024-06-30 82 67.17+3.57™
Dg 2024-04-19 2024-07-14 71 68.14+2.02%

T WS G AR/NE 5 B3 m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 9 Membership function values of different evaluation indexes of scion

BT 3545 19 38 B AU Membership function values of scion evaluation indicators

ST
Qb B e s o o . Py AE
i i . HH Tl % i T A - }
Treat- :}TD\ H ;w T# ﬂ?’i%ﬁl *EEE:‘%E *ﬁ%ﬁ IJ-I lﬁl}: Tﬁf ﬁikaﬁﬁ T%% .EH =) Tﬁ*@'fx*ﬂ %ﬁj{g Com[?re
Topping time Number of days . Nursery The number of Scion Scion hensive
ment . Sprouting  Sprout- . . Mean .
waiting for . release  days for scion  seedling stem ranking
L2 rate ing rate . . value
germination rate growth height diameter
D, 2023-12-19 0.000 0.489 0.752 1.000 0.963 0.704 0.154 0.580 4
D, 2024-01-19 0.479 0.408 0.221 0.479 0.781 0.815 0.096 0.468 8
Ds 2024-02-19 0.750 0.707 0.000 0.396 0.982 0.815 0.462 0.587 3
D, 2024-03-19 0.875 0.000 1.000 0.167 0.748 1.000 0.000 0.541 6
Ds 2024-01-19 0.708 1.000 0.312 0.000 0.782 0.000 1.000 0.543 5
Ds 2024-02-19 0.688 0.998 0.893 0.500 1.000 0.556 0.822 0.779 1
D, 2024-03-19 0.875 0.931 0.403 0.042 0.544 0.741 0.625 0.594 2
Dy 2024-04-19 1.000 0.638 0.319 0.083 0.000 0.926 0.681 0.521 7
A} Ry N = 18
3 i PR 2R R R, AR R AE AR

3.1 SFIERTEN B E R £ KER N

DR 2 P R] 2 532 T % 32 TV 28 BB I ) S
WRZ—, HMW GBS AR A5 R
AEREERABFELR, 1IN R %
B R, AR BRI AZ B A B 28 . B
SR MR A KA B RO eI
WFTEEA TR B [F) A A5 BEA T2, ) A A0 1 i 2
M AR A RO R, 7 A9 A TRk,

5T 2 BRIGR 42 Bt 1) X6 AG J A6 K 1 25 420 BTG 2R L il
ZER N MR 4R R AR B
Mo 11 G642 I T AT I TG 26 L il 28 2R DA R Il
FHMEHEEST 10 A A (P<0.05),
Pl AR A 2 e T B T 10 H 3R
: (P<0.05). LA 5% 26 WA 0k 558 B (0 I8 22 1
() X T 45 R R IR A K i e 2, X
LR R Ry I e i ] 5 A A 1 R I A KR
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