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Tab.1 Characteristics and drought tolerance of Hevea clones under test
Clone Source Institution Quality characteristics Drought
tolerance level
933 Fast .
Baoting933 RRIM600 > ! Baoting Tropical Crops Institute  growth high yielding Higher
RRIM513 PilB16 x PilA44 Malaysian Rubber Board High yielding Higher
1 Unk High
Haikenl frnowt State Farms Rubber Institute Fast growth high yielding 18her
525 TAN873 x RRIM803 Fast th Unk
Reken525 Malaysian Rubber Board ast grow frnown
106 88 —13 x 217 Early Unknown
Reyan106 Reyan88-3 x Reyan217 CATAS starter high yielding o
1.3 24 h -
1.4 LEICA DMLB DFC500 Leica Application Suite
P/S. CTR. SR:
P/S = / ;
CTR = ( + )/
SR = /
1.5
Yijz(ij_Xj min) /( Xj max  AYj min) (1)
Y; 1 J Xyt J P A ma ;
J min .] ° .] (2) e :
Yijz(Xij_Xj min) /( Xj max _Xj min) (2) o
1.6 SPSS19. 0 Excel 2007
2
2.1 1 N
3 6
2.2
2.2.1 2 5 4
106( 1. 46 pm) 933(1.29 pm) . 525(1.24pm) . 1(1.15 pm)

o



525  RRIMS513 933

C: ; U-ep: ; Pal: ; Sp: ; D-ep: y M: ; [:RRIMS13; I1: 933; III': 1;IV:
525; V: 106

Fig.1 Anatomical structures of mesophyll and vein of leaves of 5 clones under normal and drought stress conditions

C: Cuticle; U-ep: Upper epidermis; Pal: Palisade tissue; Sp: Spongy tissue; D-ep: Down or lower epidermis; M: Main

vein; I: RRIM 513; II: Baoting 933; III: Haiken 1; IV: Reken 525; V: Reyan 106
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Tab.2 Comparison of leaf anatomical structures of 5 clones of Hevea brasiliensis under control and drought stress

Material Science

Hem Treatment 933 RRIMS13 1 525 106
Baoting 933 Haikenl Reken 525 Reyan 106
/pum CK 1.25+0.16cd  1.33£0.18bc  1.20 +0.13cd  1.21 0. 17cd  1.21 £0.12¢cd
Cuticle thickness T 1.29+0.18bc  1.40 £0.17ab  1.15+0.17d  1.24 £0.17cd  1.46 +0.21a
/pum CK  8.02+0.93cde 8.80+0.78abc 8.35+1.24bed  6.92 +0.69f 8.06 +1.15cde
Upper epidermis thickness T 9.12+1.34ab  9.53+1.27a  7.35x1.02¢f 9.57+1.19a  7.61 £0.59def
/m CK 34.12 £2.80d 37.43 £5.60bc  47.47 £3.88a 35.23 +3.08cd 31.28 +1.69e
Palisade tissue thickness T 39.37 £2.69b  38.35+3.77b 33.87+1.73d 37.77+2.13b  26.09 +2.94f
/um CK 44.07 £5.09b  42.22£5.71b  56.88 +7.69a 37.10+2.44c 34.32 =4. l4c
Spongy tissue thickness T 41.71 +4.66b  53.88+7.13a 45.54+6.25b 37.49 +4.18¢c  30.72 +3.62d
/um CK  6.74 +1.39bcd 7.20 £0.98abc  7.99 +1.12a  6.61 20.85bed 6.77 = 1. 80bed
Lower epidermis thickness T 7.46 +1.11ab  6.72 £0.87bcd  6.0+0.74d  6.31 £0.94cd 6.82 +1.24bed
/pm CK  103.04 £7.16de 110.30 £4.45bc 131.35+9.86a 94.36 +4.09f  89.03 +6.51g
Leaf thickness T 105.62 +6.58¢cd 113.34 £7.59b 97.70 £8.48ef 98.51 +8.83ef  78.35 +5.99h
/wm CK  684.00 +21.94d 662.84 £47.23¢ 812.17 £31.37a 789.72 +23.54b 617.13 +41.50f
Main vein thickness T 807.17 £22. 16ab 688.44 £10.95cd 807.84 £15.78ab 707.86 £10.35¢  617.16 +31.29f
(P/S) CK 0.78 £0.10def 0.91 £0.20bc  0.85 £0.11cde  0.95 +0.09ab  0.85 0. 11cde
Palisade/spongy tissues T 0.95+0.11ab  0.72+0.08f  0.76 +0.10ef  1.02+0.13a  0.86 +0. 10cd
CK 0.33+0.03d  0.34+0.06cd 0.36 £0.03abc  0.37 +0.03ab  0.35 £0.02bcd
Cell tense ratio ( CTR) T 0.37 +0.03ab  0.34+0.03cd 0.35+0.04bed 0.39+0.04a  0.33 £0.03d
CK 0.43£0.04b  0.38+£0.05d  0.43+0.04b  0.39 +0.02cd  0.42 +0.03bc
Spongy ratio ( SR) T 0.40 +0.04cd  0.47 £0.04a  0.46+0.03a  0.38 £0.04d  0.39 +0.03cd
(P <0.05)

Note: Different lowercase letters following the figure indicate significant differences

the figure indicates no significant difference ( P <0.05)

and the same lowercase letters following

2.2.2 1 5 .
2 RRIM513 525 3
1 : 1 106
3.60 pm  5.19 pm 3 933 5.25
pm  RRIMS13 0.92 pm 525 2.54 pm; 525  RRIM513
0.39 pm  11.66 pum 1 106 11.34 pm 3.6 pm;
933(0. 95 wm) 525(1.02 wm) 3 .
2.2.3 2 5
1 131.35 pm 812,17 pm.
1 106 33.65 um  10.68 wm 3
933 2.58 pm RRIM513 3.04 pm 525 4.15 pm
. 933 RRIM513 123.17 um
25.6 wm 106(617. 16 pm) .
2.2.4 933 525
0.04 0.02 3 ; 933 0.03
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1 RRIMS513 0.03 0.09.
2.3 10
3, 3
933 > 525 > RRIM513 > 1> 106
3 5
Tab.3 The result of subordinate function analysis of leaf anatomical structure indexes in 5 clones of rubber tree
Material
Item 933 RRIMS13 1 525 106
Baoting 933 Haikenl Reken 525 Reyan 106
Cuticle thickness 0.446 0.802 0. 000 0.294 1. 000
Upper epidermis thickness 0.799 0.984 0.000 1.000 0.116
Palisade tissue thickness 1.000 0.923 0.586 0.879 0. 000
Spongy tissue thickness 0.475 1.000 0.640 0.292 0. 000
Lower epidermis thickness 1. 000 0.491 0.000 0.210 0.562
Leaf thickness 0.779 1.000 0.553 0.576 0. 000
Leaf vein 0.996 0.374 1.000 0.476 0. 000
Palisade/spongy tissues 0.778 0.000 0.130 1.000 0.453
Cell tense ratio 0.761 0.103 0.301 1.000 0.000
Spongy ratio 0. 845 0.000 0.104 1.000 0.890
Summation 7.879 5.677 3.314 6.727 3.021
Mean 0.788 0.568 0.331 0.673 0.302
Ranking 1 3 4 2 5
3
5 933 > 525 > RRIM513 > 1> 106,
933 N N
5 2; 525 N ; 106
\16_17 N N o
; N 2
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Leaf Anatomical Structure and Drought Resistance
Analysis of 5 Rubber Clones ( Hevea brasiliensis)

YANG Sen' ZHANG Xiaofei’ GAO Xinsheng® LI Weiguo®

(1. College of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China;
2. Rubber Research Institute Chinese Academy of Tropical Agricultural Sciences Danzhou Hainan 571737 China)

Abstract: In order to explore the relationship between leaf structure and drought resistance of rubber trees leav—
es rubber trees collected from 5 rubber clones ( Hevea brasiliensis) were treated by using paraffin section tech—
nique to observe their anatomical structures such as palisade tissue thickness leaf thickness main vein thick—
ness etc. under optical microscope. The data were subjected to multiple comparison and subordinate function a—
nalysis to analyze the drought tolerance of the leaves of the 5 rubber clones. The results showed that there were
significant difference among the 5 rubber clones in leaf cuticle thickness palisade tissue thickness thickness
and main vein thickness. Multiple comparison and subordinate function analysis showed the drought resistance of
these 5 clones was in the order of Baoting 933 > Reken 525 > RRIM 513 > Haiken 1 > Reyan 106.
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