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Graft Compatibility Evaluation of Different Rootstock-scion Combinations
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Abstract: In order to evaluate graft compatibility of different honey pomelo (Citrus grandis) rootstock-scion
combinations at seedling stage, five cultivars of honey pomelo, such as ‘Hongmianmiyou’, ‘Sanhongmiyou’,
‘Hongroumiyou’, ‘Huangjinmiyou’ and ‘Guanximiyou’ were used as scions, and Citrus grandis, C. junos,
Poncirus trifoliate as rootstocks, some physiological and biochemical indexes of 15 rootstock-scion combinations
at seedling stage were determined. Their graft compatibility was evaluated by using principal component and
cluster analysis. The results showed that there were significant differences in seedling growth among different
rootstock-scion combinations, which ‘Hongmianmiyou’/Poncirus trifoliata and ‘Huangjinmiyou’/Poncirus trifoliata
combinations were imcompatibility. The changes in PPO, POD activities, soluble protein, soluble sugar contents
were similar at graft union stage in different rootstock-scion combinations. Four principal components could
present 91.33% information of 15 indexes, and the cluster analysis showed that 15 rootstock-scion combinations
could be divided into 4 clusters. Therefore, it was suggested that ‘Guanximiyou’, ‘Hongroumiyou’,

‘Sanhongmiyou’ could graft with Citrus grandis and Poncirus trifoliata, ‘Hongmianmiyou’ and ‘Huangjinmiyou’
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with Citrus grandis, ‘Hongmianmiyou’ and ‘Huangjinmiyou’ could not graft with Poncirus trifoliata.

Key words: Honey pomelo (Citrus grandis);, Seedling; Graft compatibility; Evaluation; Principal component

analysis
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Fig. 1 Chlorosis of incompatible combinations and chlorotic branch retrieved green after grafted on Citrus junos. A: ‘Hongmianmiyou’/Poncirus trifoliate,

180 d after grafted; B: “Huangjinmiyou’/Poncirus trifoliata, 180 d after grafted; C: Chlorotic branch of ‘Hongmianmiyou’/Poncirus trifoliate grafted on Citrus

Jjunos.
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Table 1 Growth indexes of rootstock-scion combinations

oy ke JDRRES TRIFE M il A o B iARER ERER ER IS
Rootstock-scion Survival Preservation rate Plant height Height of Diameter of Diameter of Index of
combination (%) (%) (cm) rootstock (cm) rootstock (cm) scion (cm) growth

HM 1 86.67 0 28.8010.94c 4.01£0.94a 1.25+0.16b 0.91+0.18b 0.20
HM 2 90.32 100.00 55.53+8.90b 4.35+0.46a 1.77+0.34a 1.69+0.14a 0.63
HM 3 84.37 100.00 79.87+14.69a 3.02+0.37b 1.76+0.45a 1.89+0.27a 0.91
SH 1 89.47 88.23 63.40+16.47b 4.15+1.07b 1.65+0.28a 1.57+0.24a 0.75
SH 2 87.50 100.00 56.07+8.15b 4.76£0.31a 1.71£0.27a 1.75£0.13a 0.64
SH3 96.77 100.00 86.4019.71a 2.81+0.42¢ 1.81+0.33a 1.88+0.23a 0.97
HR 1 90.62 86.21 62.86+11.65b 4.64£1.02a 2.09+0.41a 1.99+0.52a 0.76
HR2 96.67 100.00 43.80+14.32¢ 4.10£0.83a 1.55+0.29b 1.48+0.23a 0.43
HR 3 97.14 100.00 81.80+12.69a 2.89+0.45b 1.73+0.38b 1.78+0.21a 0.96
HI 1 90.00 7.41 23.60+6.45¢ 2.87+0.35¢ 1.07+0.19¢ 0.87+0.26¢ 0.20
HJ2 96.77 100.00 62.90+18.66b 5.95+0.94a 1.93+0.27b 1.85+0.37b 0.80
HI3 88.57 100.00 78.42+13.63a 4.43+0.92b 2.21+0.37a 2.19+0.17a 0.93
GX 1 87.88 100.00 55.40+14.46b 2.69+0.31b 1.70+0.26b 1.62+0.19b 0.60
GX2 93.55 100.00 52.33+10.26b 4.23£1.06a 1.65£0.21b 1.69£0.11b 0.55
GX 3 90.62 100.00 72.53+20.66a 3.05+0.44b 2.02+0.50a 2.11£0.20a 0.80

HM: Z143%Ah; SH: =40 %Ah; HR: 2% HI: 4%, GX: IR %M, 1

(P<0.05). F#&[,

Bl 20 B 30 Bodh; RISIEER R AR T RERRERBH

HM: ‘Hongmianmiyou’; SH: ‘Sanhongmiyou’; HR: ‘Hongroumiyou’; HJ: ‘Huangjinmiiyou’; GX: ‘Guanximiyou’; 1: Poncirus trifoliata; 2: Citrus junos;

3: Citrus grandis. Data followed different letters within column indicate significant differences at 0.05 level. The same is following Tables.

# 2 AR S E AR K

Table 2 Shoot growth of rootstock-scion combinations

Hea RS R B L Ri=RNS iRl
Combination Sprouting times Number of new shoot Length of shoot (cm) Number of leaves in new shoot
HM 1 1.80+0.56¢ 28 513 195
HM 2 2.87+0.35b 24 468 253
HM 3 3.67+0.49a 47 1049 532
SH 1 2.87+0.74b 41 1217 726
SH2 2.87+0.35b 26 536 317
SH3 3.73+0.46a 49 1060 559
HR 1 2.33+0.49b 45 1490 662
HR 2 2.20+0.41b 31 578 323
HR3 3.40+0.83a 53 1153 602
HI 1 1.93+0.26¢ 24 361 146
HI2 3.00+0.53b 30 651 356
HI3 3.4740.52a 44 1299 630
GX 1 3.00+0.65a 39 736 415
GX 2 2.53+0.52b 28 657 320
GX3 2.67+0.49ab 54 1185 609
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Fig. 2 Dynamic changes in physiological indexes of miyou different rootstock-scion combinations in the process of graft union
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Table 3 Eigenvalue, contribution rate and accumulative contribution rate of principal components
NS LA TR it
Principal component Eigenvalue Contribution rate (%) Accumulative contribution rate (%)
1 5.375 35.832 35.832
2 3.898 25.988 61.820
3 2.551 17.004 78.824
4 1.876 12.505 91.329
K4 TR IIRAE [ B
Table 4 Eigenvector of principal components
FERgr
Principal Xi X> X3 Xa Xs X X7 Xs Xy Xio Xn X2 Xi3 Xia Xis
component
1 0.005 0286 0.392 0384 0317 0316 0341 -0.129 -0.087 0.276 0300 0306 0.134 0.194 0.232
2 0.189 0201 0.164 0.181 0214 0.223 0235 0380 0.176 -0.377 -0.345 0.161 0.081 -0.436 —0.388
3 -0.252 -0.336 -0.041 -0.058 0.230 0259 0.193 0.289 0.505 0.013 0.016 -0.219 -0.404 0.106 0.177
4 -0.441  0.072 -0.052 -0.037 -0.151 -0.086 -0.008 0.357 0239 0.074 0.120 0586 0.458 0.028  0.084
x5 ERHMEMLGES FHE
Table 5 Principal component and the comprehensive principal component values
2H4& Combination Fl1 2 F3 F4 343 Score HE% Rank
SH 1 2.005 0.143 1.673 1.819 1.388 1
SH 3 2.345 0.801 0.111 -0.375 1.116 2
HM 3 3.585 -2.359 0.730 1.165 1.032 3
HR 1 0.638 1.502 1.997 —-0.361 0.999 4
HJ3 1.197 1.694 0.095 —0.700 0.873 5
GX1 -1.157 2.832 0.132 2.706 0.745 6
GX3 1.191 1.125 0.686 —-1.249 0.743 7
HR3 1.772 0.958 0.363 -2.143 0.741 8
SH2 0.291 -1.021 —2.473 1.982 —-0.365 9
HI2 —0.136 0.737 —2.547 —0.458 —0.382 10
GX2 —-1.461 0.891 -1.411 0.336 —-0.537 11
HM 2 —0.005 -3.393 —0.758 -0.252 —1.141 12
HR 2 —1.845 —0.052 -2.312 -1.638 -1.394 13
HI1 —5.998 0.489 2.246 —0.444 —-1.857 14
HM 1 -2.423 -4.347 1.469 —0.386 —-1.965 15
2 20 L 10 ; 0 PR AR 2 SR I B R R AL Pk, e
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Fig. 3 Cluster analysis of graft compatibility of 15 rootstock-scion

combinations
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