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Grafting technology and flowering and fruiting characteristics of
monoecious Pistacia chinensis

Wu Qun' Su Shuchai' Bai Qian' Jiang Xiaohui® Zhang Yu' Fang Shuo' Zhang Minghua'
(1. School of Forestry, Beijing Forestry University, State Key Laboratory of Efficient Production of
Forest Resources, Beijing 100083, China;
2. Hongyashan State-Owned Forest Farm, Baoding 074200, Hebei, China)

Abstract: [Objective] This paper aims to investigate the effects of different grafting methods and different
scion types on the grafting survival rate of Pistacia chinensis, as well as the sex performance and fruiting
characteristics of monoecious grafted trees. [Method] We used naturally dispersed 6-year-old P. chinensis
young trees and 2-year-old P. chinensis live seedlings as rootstocks, selected 8 monoecious scion-seed trees
and 25 branches of P. chinensis from different seed sources as scions, and grafted them by branching and
budding. We statistically analyzed the survival rate of P. chinensis grafting, the sex performance of scion
before and after grafting, and the fruiting characteristics of grafted trees. [Result] (1) The grafting method
and the type of scion material had a significant effect on the grafting survival rate of P. chinensis. The
average survival rate of branch grafting was significantly higher than that of bud grafting. The average
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grafting survival rate of the scion from Xihu Lake in Zhejiang Province of eastern China was the highest,
which was significantly higher than those of 13 seed sources such as Xingtai in Hebei Province of northern
China, Guanyin Mountain in Yunnan Province of southwestern China, and Taishan Mountain in Shandong
Province of eastern China, etc. That of the scion from Guanyin Mountain in Yunnan Province was the
lowest, which was significantly lower than those of other seed sources. Except for Pcb3-19 and Pcbl1-2,
Pcb3-18 and Pcbl-3 were significantly higher than the average survival rate of other grafting types. (2) The
sex types of current year’s branches of monoecious grafted trees were not exactly the same as those of their
scion types before grafting, indicating that the sex of monoecious grafted trees was unstable. (3) At the
single-plant level, the fruit traits of monoecious grafted trees were better than those of monoecious live trees,
and the fruit traits of female flowers in monoecious grafted trees were superior to those of hermaphrodite
flowers. [Conclusion] At the single-plant level, the female flowers and fruits of the monoecious grafted
trees have the best traits. The use of branch grafting and the selection of female flowering branches from
monoecious plants can increase the survival rate of grafting and improve fruit traits of monoecious P.

chinensis. The study provides a theoretical basis for the grafting technology of rapid breeding of monoecious
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P. chinensis and improvement of its fruit traits.

Key words: Pistacia chinensis; monoecism; grafts; fruit traits; sex performance
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Tab. 1 Effects of different sexes of scion material on the
survival rate of grafting

SMZA AR
BRI e Sk
Scion N R t Average grafting
cion No. esource type survival rate/%
Pcb3-18  MEFEAL Pistillate branch 76.67+1.62a
Pcb1-3  MELEAS Pistillate branch 7333+1.67a

Pcb3-19 K B Fi Developed branch
Pcbl-2  MEFER: Staminate branch
Pcb5-20 WE{ERL Pistillate branch
Pcb8-13 K E 1% Developed branch
Pcb5-21 KB 1 Developed branch
Pcb2-5  HE{EAE Staminate branch

63.33+£5.28 ab
63.33 +11.90 ab
53.33+3.33 bc
53.33+7.99 be
43.33+047¢
43.33+£7.29¢
Pcbl-1  PitkEFER: Hermaphrodite flower branch  43.33 +7.21 ¢

Pcb4-23 AT K Developed branch 26.67+1.67d
Pcb4-22  MEFE A Pistillate branch 23.33+7.39d
Pcb7-16 K HHi Developed branch 23.33+8.10d
Pcb2-6  MEFERL Pistillate branch 23.33+10.83d
Pcb6-9  HEFER: Staminate branch 6.67£595¢
Pcb6-8  METEHL Pistillate branch 6.67+2.00 ¢
Pcbl-4 KB i Developed branch 6.67£1.72¢
Pcb7-15  ME{EAL Staminate branch 333+098¢
Pcb8-12  HETERL Staminate branch 333+1.19¢
Pcb6-10 A H X Developed branch 333+0.72e
Pcb6-7  PMEAER; Hermaphrodite flower branch 333 £0.54 ¢
Pcb3-17 Ptttk Hermaphrodite flower branch .00 + 0.00 e
Pcb7-14  HEAER; Hermaphrodite flower branch  0.00 +0.00 e
Pcb8-11  FAPELER; Hermaphrodite flower branch  0.00 + 0.00 e

T+ [R) B AN [) /)N 55 = A 3 7 AN [ i 30 288 28 (0 Rl 6 %o 065 2 ol i 2
PRI S A7 4E 2.3 22 7 (P < 0.05) . Note: different lowercase letters in
the same column indicate significant differences (P < 0.05) in the effect
of different sex types of scion material on grafting survival rate.
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Fig. 1 Effects of branch-grafting, bud-grafting on grafting

survival rates
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Tab. 2 Effects of different provenances of scion material

on grafting survival rates

BRI HhR PR e
Scion No. Provenance Avergge grafting
survival rate/%
LGC1-67 JAl b 3 B Tangxian, Hebei 95.83 +2.03 abc
SH2-SJ2 WAL & Xingtai, Hebei 89.68 +3.74 f
i
GYSI-4 (z.?:uiénx}{;nul\l/llguntain, Yunnan 82.11£2.04¢
YX1-5 gﬂii :; Taishan Mountain, 90.80 + 1.85 def
GL1-5 1L %% il 2. Qufu, Shandong 94.30 +2.64 cd
MASI-5 MRS Linzhou, Henan 90.03 +2.22 ef
SMF1-BWL5 [ # £ Songxian County, Henan  97.22 +2.41 abc
BWLI1-5 A % FH Luoyang, Henan 91.42 + 0.44 def
WIC1-9 JAEE #5111 Heshan Mountain, Henan  96.76 + 2.89 abc
SY1-5 B BFUE Jiyuan, Henan 97.50 +2.21 abc
GZZ1-JWX1 14t 5 Zigui, Hubei 88.45+0.83 f
MYDI1-5 WL E & Yichang, Hubei 97.09 £ 2.52 abc
DQS1-BST3  #HI¥[E Putuo, Zhejiang 89.28 £0.72 f
ZWY1-TYL1 Wi{LP5#) Xihu Lake, Zhejiang 100.00 + 0.00 a
DTCLS gua@?_l Yanshan Mountain, 0142 + 0.44 def
HYSI-12 ZH0F I Chuzhou, Anhui 97.15+0.13 abc
SFS1-5 Jb 5% 1l Fangshan, Beijing 98.81 +2.06 ab
B
;xg};é éi;iji?ﬂifﬁ Research Institute 96.97 % 1.31 abe
BDCI1-10 éi;fg‘if Beijing 96.49 + 0.59 abc
Anl-Bk29 [ 75 ~FF| Pingli, Shaanxi 95.99 + 0.94 abc
SC1-5 PN ZEFH Ziyang, Sichuan 94.19 +5.04 cd
XXS3-XJW3 547D Jinsha, Guizhou 93.85 + 1.96 cde
ZSWI1-MXC1 LVG#¥% Pengze, Jiangxi 94.67 + 1.06 bed
ZJA1-GYQ4  VLPHE T Xingzi, Jiangxi 94.88 + 0.98 bed
YBY1-WQ1  HERIfit Yubei, Chongqing 96.15 + 3.85 abc

V= [ AN 5] /)N 5 = B 3 75 AN [ A 0 A 3 R 8 0o 00 2 i T 2 ) 5
W A7 {E i 2% 22 5% (P < 0.05) . Notes: different lowercase letters in the
same column indicate significant differences (P < 0.05) in the effect of
scion material from different seed sources on grafting survival rates.
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HOMEAE R ST Ok R R R TR IR SE (R 5D
ZRG UL B SR, R (R PR G F AR 1 T SR S B 25 A
TIPS

R3 BHERHEEMRIER

Tab. 3 Scion material information of grafting trees

FRREM R RER g AR B IR O BN Rt
Female tree No. of scion material Original type of scion resource Grafting tree No. Current year’s branch type
PITETERL , .
- - 2
Pcbl-1 Hermaphrodite flower branch a-3 4l lfE1E 4, Pure female flowering branch
b1 AURETERL, WA TER
B Pure female flowering branch, mixed flowering branch
) . AURETERL, A TER
Pebl-2 #EAE Staminate flower branch b-3 Pure female flowering branch, mixed flowering branch
> ZUMETERD, KB
B Pure female flowering branch, developed branch
c-1 ZHEAE Y, Pure female flowering branch
c-2 ZHEAE ;. Pure female flowering branch
c-3 ZHEAE R, Pure female flowering branch
c-4 J% B ¥ Developed branch
. i i i
Peb1-3 W76 £ Pistillate flower branch c-5 ZHEAE R, Pure female flowering branch
p SEMETERL, TRETER
¢ Pure female flowering branch, mixed flowering branch
c-9 X B B Developed branch
c-10 4iMEAEF; Pure female flowering branch
c-11 )X B # Developed branch
il ;YR AL
Pcb4-23 K B ki Developed branch d-11 ZUMEAERY, TR B e

Pure female flowering branch, mixed flowering branch

R4 MERREEMNS K EMBEER TR RS

Tab. 4 Comparison of fruit characteristics between monoecious grafted trees and fruiting trees with female flowers

THE A

ROt e

S IR TR RROES AT RROLLYA S =
M Average first Average second
. Average cross Lo s Average Average mass Average volume-
Fruit type . longitudinal longitudinal 3 . 3 -
diameter/mm . . volume/mm per kernel/g to-mass ratio/(mm’-g )
diameter/mm diameter/mm
Y 5% ﬂ ¥ 1. IS
%ﬁ.“ Hﬂt%* 6.64+£0.50b 637+£0.52a 5.61+0.59a 12538 +2549a 0.11+£0.02a 1 160.06 +176.82 a
Pistillate fruit of grafted tree
5P i lﬂ % 5P
SRAUETER 3k 6.70+£0.51a 5.63+0.48b 4.89+040b 97.74+1892b 0.08+0.30b 1 549.03 +969.62 b

Pistillate fruits of live tree

H [FBAN R /NS T BRI MEAE 5] R ) R 3 ) 5 S A I A SR SR HRAFTE S35 72 57 (P < 0.05) .« Note: different lowercase letters in the same column
indicate significant differences (P < 0.05) in fruiting traits between monoecious grafted and live trees.
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Tab.5 Comparison of fruit traits of female and bisexual flowers of monoecious grafted trees

IR

THE A

4T IR R ERHRRIE PR
SRR Average first ~ Average second
. Average cross Lo . Average Average mass Average volume-
Fruit type . longitudinal longitudinal 3 . 3 1
diameter/mm . . volume/mm per kernel/g  to-mass ratio/(mm™g )
diameter/mm diameter/mm
Ve 5
;@.%H ETE%% 6.73+050a 6.33+0.52a 559+059a 12592+2549a 0.11+£0.02a 1156.74+£176.82 a
Pistillate fruits of grafted tree
IR TIIEAL IR 2 577+0.54b 547+091b 4.69+0.77b 79.16 £2631b 0.06+0.03 b 1616.29 +839.95b

Hermaphrodite fruits of grafted tree

s R BAS ) /)N 55 2 RE R 7 M I [ R B 119 A 155 W9 P A 1 TR ST M IR A7 78 2 3% 22 57 (P < 0.05) . Note: different lowercase letters in the same

column indicate significant differences (P < 0.05) in fruiting traits between female and hermaphroditic flowers of monoecious grafted trees.

3 kg4

AN B 5 7 10 A REUR R S Y 1) 0 i Bl
B 52 W A7 5 2 35 2 57 o X 2 55 A2 9 0% KRG R i3
TR G BOE 2 53 & T3, 5k g g
TEBIEAR TP FE 45 R — B Rl KNI FE i
F] 353 2= oA B B G 22, AR HEE xR B 2R 2 41
AR BOE AR ARG 3 7 15 B 5 o AN TR ) 1) R
g HE 45 B, WEFE R IR P 35 05452 B 2R AH X 5
Hort Peb3-18 Hl Peb1-3 [{IMETE AL 1) 35 1 B2 i 6
F%5 Pcb3-19. Pebl-2 22 7 A W2 4b, 12w T3
fibn e 2RI s AR AN R ) ) 2 AR AR R SR A KK
HAFEZE S, Peb3. Pebl [MELERL ) 57 AR, ks
JSIE # 1, T Peb6. Peb7 I Peb8 (¥ PEAL L) K 1
B, LR RS R, 3G BOE R RK.
AR IR AR ) I 4 25 R BoR s B L
R RS AR, N 82.11%, 13 /N T HoAd F Y5 11
SIS IR TS o il R 5 AR ) S RN ) 0 B P
A U, AN R FRR R S AR SR &R R
Sapas i NI AP AL R N R eidlii AL
FOE ARG NI R . F i (Solanum lycopersicum)!
M4 (Citrus reticulata)t V55 FH IS 7835 R B AP 4 A
[F1) it b PR A 5 Tl R 58 5 00 SR BRIT, 0 P e
o FEAE A, A S ik R R AN 5% 2 OC R 1 M
VENFERE, FER BRI, T 4 i 3 O 26,
AHRT RACHERE

O e ) AR 3 8 A Sl A7 AE AN RS E 1, B 11
PE R R 5 AR e E . RIS K I, 1E
AR AR AR IR BT, 280 3% A O e [] R A 22 A M 6
B, WK, 1K 3 B MERE R AR 5 FE ) 58 5 1
TEHIAEA o HEDT X Pl G 1) 5 AT s o e [m) 28
RGN PR R AEAN R 8, 2 70 O ERE, DL2T1%
KAV Z b ) MEFETT 1) K B o KA (Trachycarpus
Sortunei) I 5T 45 F U212 B HL W VA8 ] 2040 R St
16, HETEIRAL 9 MELE o J5 282 M 5% 3 3% A I Al [) Aok 1)
PRPERE S AL — B 5T

AT G I, WE T [R] AR ek e R SR S R T

TE R R S A= 0 7K1, M e [ Ao - S 1 o ) A 2R
SEVEROE T P PR S . gt e R SE PR IR R e
o MEN A R E AN 1 IR S O M TR R
FIFR R, AT 5 RStk 2 7 B, Rk sh, &
TR T I Bl AL S AE BB RS ), 3 ) B i, i
LMK E 7R 5 2, DR SR S AR AN R ot & )
BRT HRFA A RS, £ R EP AR
(Ziziphus jujuba) W FER RS2 BT T 48 R R W6 A
W 8 5 /N I R SR A R B . 5 M A [
TR D5 5 A AE A8 SR SR L, 798 1 A R S K /) R B
BRI, H R SEIN 2 R BOKR, SRR P A
MR TR 8 5 208 Fr it an, FEMF %A T, IEIEE
TP A AR AR T 8 1 RS B K B
%=, ZRBK, X5 E 2PN 8 7 (Lagenaria
siceraria ) RSEFIW AR — 3. Lt F Tt —P
i 326 L v 7 DG R E A (R AR A 5T, - 45 & B i it
e ik e [T RR AR 52T o
LRa AT T s B, AR ERIRCE:, Bl
2 B P [R) R B BETE AR, 3 I ik 2 3 R BN T
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