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A study of grafting compatibility in Carya

TANG Yiquan, WANG Honghong, HU Yuanyuan, SUN Zhichao, XU Qinyi, HUANG Jiangin, WANG
Zhengjia’

(Zhejiang Agriculture and Forestry University « State Key Laboratory Breeding Base of Subtropical Forest Culture, Lin’ an 311300, Zheji-
ang , China)

Abstract: [ Objective] The seeds of Carya Nutt. are the economic organs in species of this genus. Graft-
ing is a breakthrough in propagation of the crop, and grafting compatibility is the crucial factor determin-
ing grafting success. The study examined the grafting compatibility among species in Carya Nutt. in order
to select suitable grafting rootstocks and improve the success of grafting. [ Methods ] Three different Carya
Nutt. species (Carya cathyensts, C. hunanensis Cheng et R. H Chang ex Chang et Lu, and C. illinoensis K.
Koch) were used as rootstocks to graft with three different scion species (C. cathyensis Sarg, C. hunanensis
Cheng et R. H Chang ex Chang et Lu, and C. illinoensis K. Koch). The grafting compatibility was judged
by survival percentage, and the properties of grafted trees including the light response curve of photosyn-
thesis and chlorophyll fluorescence parameters were analyzed. Grafting was carried out in the mid April,
2014. Budding scion sticks and surviving grafted plants were counted in the mid May, and shoot length

and diameter were measured after leaf shed in November. On a sunny day in August, light response of pho-
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tosynthesis was measured using a LI-6400 portable photosynthesis system with an automatic light curve
procedure at 8:30—11:30. Light saturation point (LSP), maximum net photosynthetic rate (P...), light com-
pensation point (LCP) and dark respiration rate (R4) were obtained from the regressed light—photosynthetic
rate curves. In one morning in September, a portable modulated chlorophyll fluorescence spectrometer
(PAM-2500, Walz, Germany) was used to measure the chlorophyll fluorescence parameters of mature
leaves, including the fast light response curve and the relative electron transfer rate. The measurements
were carried out with 3 to 5 replicates (one leaf each from 3 to 5 plants). To measure the specific weight of
the leaves, 5 leaf discs 0.9 ¢m in diameter were punched out from both sides of the midrib, killed out at
120 °C for 30 min, dried at 80 “C for 24 h, and weighed for dry weight with an electronic balance. In the
late August, mature leaves at the middle and lower positions of new shoots were collected and 0.5 m’ leaf
slices were cut from both sides along the central vein with a sharp blade and fixed with FAA. After dehy-
dration with a series of concentrations of alcohol, the leaf slices were dipped in wax for sample embed-
ding. Sections of 10 pm were cut with a rotary microtome (BCQ-202), double stained with Safranine—Fast
Green, sealed with neutral gum, and observed under a microscope. Leaf thickness and the thickness of
the palisade and the spongy tissues were measured at different locations. [Results] When C. hunanensis
and C. illinoensis were used a rootstocks, budding rate of the scion sticks was the highest, being 80.26%
and 78.52%, respectively. C. hunanensts as rootstock increased the budding rate of C. cathyensis scion by
12%. When scion growth was considered, C. illinoensis should not be grafted onto C. cathyensis and C. hu-
nanensis. C. illinoensis as rootstock promoted the growth of C. cathyensis and C. hunanensis. The Amax in
plants grafted on C. illinoensis was significantly higher than in those grafted on C. cathyensis and C. huna-
nensis. The LSP in C. illinoensis stocked plants were the highest. C. hunanensis grafted on C. cathyensis
had a higher LSP. LSP were generally higher in C. cathyensis than in the other scions. The LSP in plants
grafted on C. illinoensts rootstock was the highest. C. hunanensis grafted on C. cathyensis increased LSP.
Self-rooted C. illinoensis plants had a thick (145.665 pm) palisade tissue and thus a high light energy effi-
ciency. C. illinoensis as rootstock also increased the thickness of palisade tissue in C. cathyensis and C. hu-
nanensis scions. [ Conclusion] C. cathyensis and C. hunanensis had the best grafting compatibility among
the tested rootstock—scion combinations. C. illinoensis as rootstock had also a good grafting compatibility
with C. cathyensis and C. hunanensis, while C. cathyensis and C. hunanensis as rootstock had a poor graft-
ing compatibility with C. illinoensis.

Key words: Carya cathyensis Sarg; Grafting compatibility; Response curve; Chlorophyll fluorescence
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Table 1 Budding rate and survival rate in different scion/rootstock combinations

Tt A /Tl TRHR AL B AR W AR JRE R AR
Rootstock/Scion Grafting number Budding number Budding rate/% Survival number Survival rate/%
CC-R/CC-S 157 93 59.24+0.070 be 85 54.14+0.070 ab
CC-R/CH-S 155 90 58.06+0.047 be 86 55.48+0.058 ab
CC-R/CI-S 157 94 59.87+0.180 he 66 42.04£0.113 abe
CH-R/CC-S 153 109 71.24+0.083 ab 98 64.33+0.058 a
CH-R/CH-S 152 122 80.26+0.105 a 88 57.89+0.285 ab
CH-R/CI-S 151 60 39.74+0.092 d 52 34.44+0.081 be
CI-R/CC-S 162 72 44.44+0.079 ed 63 38.89+0.135 abe
CI-R/CH-S 154 47 30.52+0.108 d 34 22.08+0.087 ¢
CI-R/CI-S 149 117 78.52+0.030 a 89 59.73+0.180 ab

TER P PR BT S 2 15 AT, AR/ NS TR BT P <0.05 KV B REMERE . TR,
Note: Significant difference (P < 0.05) was tested by SSR and indicated by lower—cased. The same below.
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Fig. 1 The average length of the shoots and the diameter of the scions in different scion/rootstock combinations
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Fig. 2 Light responding curves of photosynthesis—related

indexes in different scion/rootstock combinations
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Table 2 Photosynthetic parameters in different scion/rootstock combinations

AR . A/ (pmol-m™+s™) AQY/(mol +mol™) LCP/(pwmol -m™+s™) LSP/(pmol sm™+s™") RJ/(pmol »m™+s™")
Rootstock/Scion
CC-R/CC-S 13.430=1.119 cd 0.100+£0.004 ahc 20.000+2.771 ahe 561.600+18.744 be ~1.990+0.255 a
CC-R/CH-S 14.07020.974 be 0.079£0.005 de 21.600+2.400 ahc 535.200+61.235 be ~1.95120.169 a
CC-R/CI-S 12.47620.332 de 0.101£0.002 abc 16.80020.210 be 499.200231.200 ¢ -1.7920.010 a
CH-R/CC-S 15.1530.465 b 0.093+0.012 abed 22.666+2.309 ahe 437.333£78.213 ¢ ~1.768+0.059 a
CH-R/CH-S 11.84320.657 ef 0.066+0.013 e 16.00024.422 ¢ 486.666+67.448 ¢ -1.169x1.316 a
CH-R/CI-S 10.923+0.455 f 0.085+0.004 cd 26.666+2.309 ah 440.000+19.249 ¢ ~1.9770.204 a
CI-R/CC-S 14.926x1.121 b 0.1080.004 ah 20.8001.385 abc 629.600+7.332 b ~2.1090.436 a
CI-R/CH-S 13.036+0.318 cde 0.0780.009 bed 20.000+1.385 ahe 480.800+8.428 ¢ ~2.05320.087 a
CI-R/CI-S 17.1001.109 a 0.099+0.010 a 30.400+4.996 a 865.333+164.259 a -2.6200.312 a
*3 AEEASH FEHHHEE
Table 3 Leaf anatomical characters index in different scion/rootstock combinations
WA LRIEEE  FREEE O WRMISURE MUV oA MR T
Rootstock/  Upper epidermis  Lower epidermis  Palisade tissue  Spongy tissue  Mesophyll Palisade tissue  Palisace tissue
Scion thickness/um  thickness/wm  thickness/um  thickness/um  thickness/pm thickness/Spongy  thickness/Mesophyll
tissue thickness  thickness/%
CC-R/CC-S 1270442244 de  10.735+0.595d  121.329+2.835c 28.928+4.403 d  179.700+4.455 ¢  4.259+0.150a  0.675+0.020 a
CC-R/CH-S 14.699+0.839 cd  13.939+0.930 he 106.835+3.336 d  36.708+2.279 cd 178.39626.652 ¢ 2.916x0.165b  0.599£0.012 b
CC-R/CI-S  18.72130.901a  14.932+2.122b  149.993+3.719a 91.638+11.963 a 285.108+17.119a 1.6530.189 cd  0.52620.019 ¢
CH-R/CC-S 12.842+0.578 de  13.593+0.399 be 118.748+3.535 ¢ 45.174x1.528 ¢ 193.94421.058 ¢ 2.6320.160b  0.612+0.019 b
CH-R/CH-S 10.434+1.864e  9.670+0.943d  84.090+5.444 ¢ 47.758+5712¢ 152.872+10.344 d 1.7690.114 ¢  0.550+0.013 ¢
CH-R/CI-S  18.040+0.426 ab 13.438+0.703 be 106.709+3.873d  93.087+6.644 a 233.113x11.432h 1.148+0.047¢  0.458+0.013 d
CI-R/CC-S  16.890+2.926 abc 16.768+1.375a 132.180+9.557b 68.627+5.219b 241.929+20.812h 1.939+0.285¢  0.546x0.017 ¢
CI-R/CH-S  15.300+2.332 bed 12.959+0.176 c  108.730+3.360 d  88.383x8.189a 231.419+3.616 b 1.239+0.158 de  0.470+0.021 d
CI-R/CI-S  18.499+2.009 ab 13.130+0.261bc 145.665:3.402a 81.498+6.528a 267.818+2.577a 1.796x0.173 ¢  0.54320.007 ¢
OcCs  OCH.S  ECLS 5 CI-S 1, CI-R AU A NPQ 2 25 #5 T L CC-R Al
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Fig. 3 The SLW in different scion/rootstock combinations
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