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Preliminary study on changed variety
by grafting method to longan
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Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences Guilin 541006 China )

Abstract: The variety of Shixia longan was changed to cv Liangging No. 1 which mature late big fruit and high price of
market by three different grating methods. The study was carried out to exploring the grafting method of high survival rate
and the yield quickly recovery. The results showed that the survive rate the scion number of survival grafted on stock
(diameter 0.5 —= 1.5 cm treatment two or T2) were much higher than grafted on heave (diameter 5 —10 cm treatment
one or T1) and grafted on autumn scion sprouting from heavy cut stock (treatment three or T3). The survival rate of the
three treatments was 27.27 % 63.10 % and 72.73 % and the survival quantity of scion of per tree was 3 45 and 8. In
September of 2012 the crown diameter of the Shixia longan three treatments was 165.7 358.3 and 154.3 cm before graf—
ted the height was 138.7 206.7 163.0 cm respectively. Three month later the crown diameter of three treatments was
181.3 370 168.3 cm the height was 169.7 223.3 173.3 cm respectively. The number of inflorescence per tree of T1

T2 and T3 was 40 O 2 respectively in the spring of 2013. The water potential of the Summer twig of T2 was lower than
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T1 and T3 they were -0.48 MPa -0.77 MPa -0.50 MPa. The root depth of the vertical distribution of three treatments

was mainly between 0 c¢cm to 60 cm the quantity of root of T2 was much more than T1 and T3 The root quantity of the

depth between 0 ¢cm to 60 cm and 50 ¢m far from the trunk was 37 72 and 18 the horizontal distribution of the root of T2

was wider than T1 and T3 mainly between O ¢cm to 100 em T1 The photochemical quenching coefficient of T2 was the

highest the photosynthetic activity was strong and it was significantly higher than T1. In conclusion the integreted

effects of the top working graft treatment was significantly better than the two treatments of heavy cutting-back.
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Fig. 1 Different grafting ways  T1. Grafted on heave which the diameter was 5 —10 cm; T2. Grafted on the treatment of s
tock of diameter 0.5 —1.5 e¢m branches 1 -2 years; T3. Grafted on autumn scion sprouting from heavy cut stock.
1 N N
2 Table 1 Influence of three different treatments on the
survive rate and the ratio of scion and stock
and the number of inflorescence
2.1 N N
1 ™ 72 Survi Ratio of .
Survive . No. of
Treatment No. of No. .Of rate SCIOM i florescence
T2.T3 11 grafting survive p and
) ) (%) stock )
T1 T1
T1 11b 3¢ 27.27¢ 0.2b Oc
63.10%  27.27% T3 ™ 72a 452 63.10b  0.95a  40a
72.73% T3 T3 11b 8b 72.73a la 2b
° 2
Table 2 Influence of three different treatments
R 2 on the growth of scion
T1
—_ Length Length Length Length
Ireatment <5 (em) 5~20 (em) 20 ~40 (ecm) >40 (cm)
0.2 o T2 T3 T1 0b Oc Oc 3b
0.95 1.0 . T2 2a 6a 36a la
T3 31 41 1b Oc
T2 40 T1. . . -
T3, 13.33%
T1 ; 5 cm 40 cm 2
;T3 9 1 ;T1 3
o 40 cm
o T3
T1 o
20 0 2.3
2.2 T3 T1.T2 3
T2
o 2 T2 T1 T3 T1.T2.T3 138.7.
20 ~40 cm 36 206.7.163 cm T3
80% T1. T2 T1 T3 T1.T2.T3

T2 5 ~20cm 6 165.7.358.3.154.3 cm.,
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T2 0~20 em 40 ~60 em 2.
206.7 c¢cm 223.3 cm 16.6 cm 48.2.66 go
358.3 em 370 cm 11.7 emo T1 150 em
31 ecm 15.6 c¢cm;T3 ;
10.3 em 14 cmo T1 0~20 ecm 60 ~80 em 10
T3 T2 <33 0 ~20 ¢cm.60 ~80 cm
; Tl Tl 1.17.1. 64 g;
o T2 40 cm 0~
o 20 em 20 ~40 c¢m 5 7
3 0.94.0.92 g,
Table 3  Influence of three different treatments in 0 ~60
the height and the crown of the tree cm
9 9 12 12
Height Crown Height Crown
Treatment qf the tree o'f the tree of the tree of the tree o
in Sept. in Sept. in Dec. in Dec.
(em) (em) (em) (em)
T1 138.7¢ 165.7b 169.7b 181.3b °
2 206.7a 358.3a 223.3a 370.0a 2.5
T3 163.0b 154.3hb 173.3b 168.3hb 3 (Tz)
2.4 )
' (13)
; T2.T3
50 em
0~20 em 80 ~100 cm )
25 <19 80 ~
100 cm 2.78 g;
0~20 cm 20 ~40 c¢m
41 W21 0~20
cm- 40 ~ 60 cm 4.42.11.02 g;
60
~80 cm 80 ~ 100 cm 9 W11
40 ~ 60 cm
11.38 g
100 cm
60 ~80 cm 11 2
40 ~60 cm 0.94 ¢; Fig. 2 Influence of three different treatments on the
0 ~20 c¢m water potential of the Spring twig and the Summer twig
20 ~40 cm 65 .28 2.6
0 ~20 ¢cm+20 ~40 ¢cm-.60 ~ 80 cm 4 (T1)
4.44.1.78.1.96 ¢; (12)

0~20cm 40
~60 cm 16 W13

(T3) T3 PSII
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Table 4  Influence of three different treatments on the weight and quantity of the root
0~20 ¢cm 20 ~40 c¢m 40 ~60 cm 60 ~80 cm 80 ~100 cm
Index Treatment 55199 150 50 100 150 50 100 150 50 100 S0 100 150
) T1 25 7 0 7 5 0 5 6 0 11 11 19 3 0
O?;i?f;it vl 4165 10 20 28 5 0 12 3 6 10 33 4 2 0
T3 6 16 5 5 5 7 7 13 0 9 2 11 7 0
(2) Tl 0.38 0.13 0 0.43 0.05 0 0.78 0.94 0 0.31 0.49 2.78 0.29 0
vi/}iigi:o(:f T2 4.42 4.44 1.17 1.38 1.78 0.06 11.02 1.41 0.36 0.35 1.96 0.03 0.05 0
T3 0.46 2.48 0.94 1.21 1.98 0.92 11.38 2.66 0 3.06 0.12 1.04 0.14 0
50,100,150 (em).
Note:z 50 100 and 150 mean the distances for from the trunk.
5
Table 5 Influence of three different treatments on leaf chlorophyll fluorescence parameters
Treatment Fo Fm Fv/Fm ETR Y (1D qP qN qlL NPQ
T1 414.0a 2200.2b 0.803a 32.7a 0.280a 0.537b 0.774a 0.364b 2.065a
T2 389.4b 2215.0b 0.813a 34.3a 0.286a 0.622a 0.792a 0.468a 2.151a
T3 392.5b 2308.7a 0.822a 36.2a 0.303a 0.590a 0.745a 0.415b 1.916a
: Fo ; Fv ; Fm ; Fv/Fm PS I 5 qP 5 gN 5 NPQ: ;
ETR: ;Y(ID) :PSTI

Note: Fo. Initial fluorescence; Fv. Variable fluorescence; Fm. Maximal fluorescence; Fv/Fm. Potential efficiency of primary conversion of light energy of PS1I ; qP. Pho—
tochemical quenching coefficient; qN. non-photochemical quenching; NPQ. Non-photochemical quenching coefficient; ETR. Electronic time recorder; Y(II). PS I actual

photochemical efficiency.

(Fv/Fm)
;T2
T1 T3
3
3.1
(2013). (2006) .
2
3

(

(200

2003

6)

)

~

(2009) .
3.2

(Hamblin et al. 1
2002 ; Mengel et al.

3.3

(Rohacek 2002) .

(1994)

987;
1985)

Tl

1999;

T3



35

226
( 2011) .
4
T2
o 30
. T1
2~3a
o 3
2"“33 o
0.5~1.5 cm

Biles CL Martyn RD. 1989. Local and systemic resistance induced
in watermelons by formae speciales of Fusarium oxysporum ] .
Phyio Pathol 79:856 —86

Hamblin A Tannant D. 1987. Root length density and water uptake
in cereals and grain legumes-how well are they correclated J .
Aus J Agric Res 38(3) :513 —527

Huang J Norto JD Boyhan GE et al. 1994. Graft compatibility a—
mong chestnut (Castanea) species J . J Am S Hortic Sci 119:
1127 -1132

Li JJ( ) Ou GL( ) LuD( ). 2008. The breed—
ing of Liangging no. 1 of late-maturing and high-quality and new
variety ( 1 ) 1 . Chin
Fruit( ) (6):9-10

Li P( ) Zhao Z( ) Li ZB( ) et al. 2002. Ad-
vances on the interactional mechanism between root system and
eco-enviroment (

) J . JNW For Univ( ) 17(2):26 -32

Li XY( ) LiJ( ) Chen LT( ) et al. 2011.
Effects of different planting modes and topdressing at different
growth stage on chlorophyll fluorescence and yield of winter wheat
flag leaves in the cold area(

) J . JCrop(
) (3):16-19

Li YB( ) Zhang 1.Z( ). 1999. Application of DT-
Scan in the research of the cotton root(DT-Scan

) T . Chin Cotton( ) 26(5):37 -38
). 2013. The main technical points of the peach

) J . Cult Sci( )

Liu ZH(
high graft(
3):21

Lin DH( ) Lin YS( ). 2006. The technical points to
enhance the survival rate of the longan Autumn high graft(

) J . S Chin Fruit(

) 35(2):34
Lu YF( ). 2003. The research of being not suitable immedi—
ately for retraction of the Litchi and longan after the full bloom
period ( N ) ] . Guangxi
Hortic( ) 46(1):5-6
Luo J( ) Zhou CF( ) Fu DW( ) et al. 2012.

The present situation analysis of development of the longan indus—

try of Guangdong of 2011 (2011
) J . Guangdong Agric Sci( ) (5):6-8

Mengel K Steffens D. 1985. Potassium uptake of rye-grass (Lolium
perenne) and red clover(Trifolium pratens) as related to root pa—
rameters J . Biol & Fert Roils 1(1) :53 -58

Rohacek K. 2002. Chlorophyll fluorescence parameters: the defini—
tions J . Photosynth Mean & Mut Relat Photosynth 40 (1):13
-29

Serdar U Soylu A. 2005. The effect of grafting time and methods on
chestnut nursery tree production J . Acta Hortic 693:187 —194

Sun ZL(

vival rate of high graft of the middle-aged tree of the longan(

). 2012. The technical points to enhance the sur—

) ] . Fujian Agric
( ) (1):28
Schwarz D Rouphael Y Colla G et al. 2010. Grafting as a tool to
improve tolerance of vegetables to abiotic stresses:Thermal stress

water stress and organic pollutants J . Sei Hortic 127

Wang HH ( ). 2003. Discussion ofpromoting the competi—
tiveness of the south Asian tropical fruits comprehensively in
Guangxi ( )

J . Guangxi Hortic( ) (4):10-11
Yao TJ( ) Huang YD( ) 2006. The technology and
benefit of the longan high grafting( )
I . Fujian Agric Sci( ) (6):30-31
Yu KT( ). 1994. The research ofreasonable pruning of lon—

gan tree( ) J . Fuyian Sci & Technol
Trop Crop( ) 19
Zhang HP( ) Lin WZ( ). 2005. The applicational

research of high grafting technology of the longan(
) J . Jiangxi Hortic( ) (4):8
Zheng JS( ) Lin YS( ) Zhuang WD( ) e
al. 2009. The growth and the results of the performance of the
root stock Fuyan which was high grafted on the Fengben of the

longan( ) J.
Fujian Fruit( ) (1):34-35
Zhong GL( ) Chen CZ( ) Lei ZZ( ) et al

2006. The effect of the interface diameter and height of the lon—
gan high grafting on the survival rate and growth of trees(

J . S Chin Fruit( ) (6):25-26



