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Breeding Report of the Excellent Rubber Clone Yunyan 76-235
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Abstract: High yield with cold resistance clones is the core objective of rubber tree breeding in Yunnan. In this study,
the cold-resistant clone GT1, which exhibits strong tolerance to radiative chilling injury, was selected as the female
parent, and the widely cultivated fast-growing, high-yielding variety Yunyan 277-5 was used as the male parent.
Through artificial isolated pollination, hybrid offspring were obtained. After a sexual family trial, individual plants with
potentials were selected from the progeny population and entered into small-scale and large-scale clone comparative
trials. This process led to the selection of an excellent clone, Yunyan 76-235, which is characterized by high yield and
fast growth with the cold resistance and latex production type comparable to the clone RRIM600. Thirty years of sys-
tematic evaluation demonstrated that Yunyan 76-235 exhibits rapid early growth, with an average annual girth incre-
ment of 6.0 cm by the 6" year after planting in the primary trial area, which is 115.4% of the clone RRIM600. It also
shows high yield of dry rubber, with an average annual dry rubber yield per tree of 2.64 kg in years 1-5 of tapping in the
small-scale clone comparative trials, representing 149.26% and 168.54% of the RRIM600 and GT1, respectively. In the
large-scale clone comparative trials, the average annual rubber production per tree in years 1-13 of tapping was 4.6 kg,
which is 140.12% of the RRIM600. Its cold resistance is stronger than that of RRIM600 but weaker than that of GT1
and Yunyan 77-4. The successful breeding of clone Yunyan 76-235 enriches the genetic resources for rubber cultivation
in areas of Yunnan where prone to mild and moderate cold damage, providing variety support for the development and
enhancement of the local rubber industry.
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Tab. 1 Characteristics description
Ptk GT1 = 76-235
Trait Yunyan 76-235
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Fig. 1 Leaf canopy (A), leaf blade base and

nectary (B), seed (C)

76-235 AEHECR 6.0 cm, A XFFE RRIM600 (1)
115.4%, & GT1 Y 103.4%, 1% . % KF RRIM600,
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Tab. 2 Stem circumference growth performance of different clones before tapping
‘ 25 Stem circumference/cm
e i !

Test area Clone la 2a Ja 4a 5a 6a 7a i
Average

e =i 76-235 5.7 4.9 5.5 6.2 6.6 6.8 6.0
GTI1 53 5.2 5.6 6.1 6.4 6.3 5.8482

RRIM600 4.3 4.5 53 5.6 5.7 5.8 5.280

e = 76-235 5.8 5.7 6.2 6.7 6.6 6.8 6.2 6.3

RRIM600 5.7 5.8 6.1 6.6 6.6 6.3 5.7 6.17

E: ARVNGFREFRRZERBE (P<0.05) , ARAEFRFRZRMIEE (P<0.01)
Note: Different lowercase letters indicate significant difference (P<0.05), different uppercase letters indicate extremely significant dif-
ference (P<0.01).
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Tab. 3  Stem circumference growth performance of different clones after tapping
. Z£ [ Stem circumference/cm
g X i i
Test area Clone la 2a 3a 4a Sa 6a 7a 8a 9a 10a lla 12a 13a 7
Average

LIE' = 76-235 6.3 5.8 5.5 5.2 5.2 5.6%
GT1 5.7 5.4 5.1 4.8 4.5 5.142
RRIM600 55 5.1 49 45 44 4.9M
[SE4 = 76-235 5.7 5.4 5.2 5 4.6 4.5 4.2 4 39 3.7 3.6 3.6 3.5 4,47
RRIM600 5.3 5 5 4.8 4.7 4.4 4.3 39 4 3.6 3.6 3.6 3.4 4.3/

e ARNEFERFRREREE (P<0.05) , ARKREFHFRERBEE (P<0.01) .
Note: Different lowercase letters indicate significant difference (P<0.05), different uppercase letters indicate extremely significant dif-
ference (P<0.01).

104.0%; 7= BRI X 1~13 FEI4E, ZHF 76-235
AEHEM 4.4 cm, X IE RRIM600 14 102.0% 6
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Tab. 4 Growth of bark of different clones

o Fel I Ak ) i A= K & Growth of bark/cm

Clone Number of plants measured la 3a Sa 44 Average
= 76-235 15 0.53 0.69 0.84 0.69"
GTI 16 0.49 0.68 0.83 0.67°
=Wk 277-5 15 0.41 0.60 0.76 0.595
RRIM600 16 0.40 0.58 0.73 0.57"

e ARNEFERFRREREE (P<0.05) , ARKREFHFRERBEE (P<0.01) .

Note: Different lowercase letters indicate significant difference (P<0.05), different uppercase letters indicate extremely significant dif-

ference (P<0.01).
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M 76-235 SRR TR N 2.64 kg, 4390
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SR MR B X 1~13 E4FE, = 8F 76-235
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Tab. 5 Dry rubber yield of different clones of the primary comparison experiments

ik JiE 7= & Dry rubber yield per plant/(kg-a™)

il bR _
Clone Number of plants measured la 2a 3a 4a Sa Ak
Average
=W 76-235 14 0.68 1.53 2.08 3.71 5.18 2.64M
RRIM600 12 0.74 1.32 1.66 2.25 2.86 1.77%
GT1 15 0.54 1.08 1.35 2.28 2.57 1.56%

e ARNGFRFRRZEREE (P<0.05) , ARKREFHFREZERBEE (P<0.01)
Note: Different lowercase letters indicate significant difference (P<0.05), different uppercase letters indicate extremely significant dif-
ference (P<0.01).
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Tab. 6 Dry rubber yield of different clones of the advanced comparison experiments

F 6= & Dry rubber yield

MR Trait h

Clone la 2a 3a 4a 5a 6a 7a 8a 9a 10a 1la 12a 13a P

Average

R =0 14 28 43 43 6 6.1 5.1 63 56 54 39 44 47 467
JTHE 76235

/(kg-a™)
RRIM600 1.5 34 24 27 35 38 3.6 39 42 39 37 3l 33 33

i{ﬁﬁ}ﬂfﬁiﬁ;ﬁ 505.9 1007.3 1683.9 1739.8 2246.4 22329 1771.7 2076.1 1767.4 13843 12224 1073.5 931.4 1511.0
+2/(kg-hm™?)
RRIM600 352.8 791.4 1123.8 1283.9 13643 17482 1626.8 1604.4 1747.8 1394.6 16262 1349.3 1209.2 1324.8
T RN (P<0.01)

Note: " indicate extremely significant difference (P<0.01).

24 ik e B 25 i s R R B S M Z 2 E . =
2.4.1 #HAEM 20094F 12 H—2010 42 ARy% B 76-235 DL 3 MRS A, &)1 3 1k 4
75, PUEERT S DLER O B, MR ERMKIR, e GO, 2 BRIEM A, SFI2ERN 55.56%,
B HYE R 1623 C, XA  3.50 C, 48 FEEHYCH 1.78, ZEBREL AW 77-4 fl GT1
SRR 33.50 °C, B H R KIRZE N 26.50 C, & 1.11,% RRIM600 % 0.33, 2 R AR R E( % 7),
HE SR <5.00 CREZRECA 3 d, BRKE KW =0 76-235 BB e 4,
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Tab. 7 Cold resistance identification of different varieties

e — %L Number of plants TR FEE G
Clone Number of plants observed 0 % 1% 2% 3% 4 Victimization Cold damage
0 grade 1grade 2grade 3 grade 4 grade rate/% grade average
=i 77-4 14 14 0 0 0 0 0 0"°
GTI 15 10 3 0 1 1 33.33 0.674*
= 76-235 9 5 0 2 0 3 55.56 1787
RRIM600 9 3 0 2 1 3 66.67 2,114

e ARNEFERFRREREE (P<0.05) , ARKREFHFRERMEE (P<0.01) .
Note: Different lowercase letters indicate significant difference (P<0.05), different uppercase letters indicate extremely significant dif-
ference (P<0.01).
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RRIMG0O H124, PR AN 97.2%, MM THER AR TR A i 4 (% 9) &
H 31T, 45 BIKHATT 1.2%. R 2B 76-235 TERIL BRI 15 BUETAY T
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Tab. 8 Field investigation of powdery mildew disease

i ¥ G H level - .. " 4~5 FR IR F
o Mg Jo 05 Hazard leve ik st HIIE
Clone Numbber of pdlants 0 1 2 3 4 5 Affection rate/%  Disease index Grades 4-5 affection
observe rate/%
= F 76-235 600 17 281 242 53 7 0 97.2 31.7 1.2
RRIM600 600 13 256 268 54 6 3 97.8 33.1 1.5

Note: X=6.109 <X 05=11.070, D.f=(r-1)(c-1)=5.
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Tab. 9 Dry rubber content of different clones

ey T & & Dry rubber content/% S35

Clone la 2a 3a 4a 5a 6a 7a 8a 9a 10a 1la 12a 13a  Average
=W 76-235  28.14  37.66  36.09 3386 35.97 34.34%
GTI 29.11 3539 33.88 3267 33.81 329748
RRIM600 25.44  29.64 29.51 30.53  30.16 29.06"°

=WF76-235  33.60  33.00 36.00 41.10 36.60 40.10 40.50 32.90 33.50 33.00 34.60 36.10 39.70  36.20"
RRIM600 28.60 31.10 3250 37.50 3320 37.80 35.90 29.00 29.00 29.10 30.50 33.10 3590 32.60%
HE: ARNGFRFERERLHE (P<0.05) , ARG FHFRZFNEE (P<0.01) .

Note: Different lowercase letters indicate significant difference (P<0.05), different uppercase letters indicate extremely significant dif-
ference (P<0.01).

e 34.34%, B Ik 2 e TR BR LR RRIM600, AL R (R 10) KW, mWF 76-235 KR 4%,
5 GT1 T E 257 M B IX 1~13 HUEFY 5 13 FAELRMHEN 23.81%, FLEIRIETRECH
TR 36.20% , M 35 = T R A A RRIM600,  22.98, 4~5 AL H K 22.62%, 5 %) RRIM600
252 AEMK EEARIKXE 13 FEMIEE  TREER

®10 % 13BFFREEA
Tab. 10 Tapping panel dryness (TPD) grade of the 13" tapping year

. e &% Number of plants N e AS G
AF N umber of plant P 4 P s 4 P JERCR - BERORAR e of
Clone um ber ° ;:ian s 0 %% 1% 2% 3% 4% 5% TPDrate/% TPD index _ o
observe 0 grade 1grade 2grade 3grade 4grade 5 grade 4-5 grade/%
=i 76-235 168 128 0 0 2 3 35 23.81 22.98 22.62
RRIM600 183 159 0 1 3 2 18 13.18 11.94 10.92

Note: X?=8.684<X,.0,=11.070, D.f=(r-1)(c-1)=5.
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(0.3% ET) MBS , 7=k AR 7, 8 e, RN

T %) B RRIM600 7E i FH 0.5% ET W58 —4F A4 323t

B EIRE 7 AR, 2 AR PR R B K2 LR e As 4

Fig. 2 Yield changes stimulated by ethylene
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Fig. 3 Changes in TPD after ethylene stimulation
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