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Effect of Transplanting Rootstocks Before Grafting
on Xylem Exudation and Graft Success in Walnut
KENAN YILDIZ! AND HUDAI YILMAZ!

Abstract

The effect of transplanting seedlings before grafting on xylem exudation of seedlings and graft suc-
cess was studied in early spring grafts of walnut under uncontrolled conditions. Scions of ‘Yalova-1’
walnut were grafted by the whip and tongue method on one- and two-year-old walnut (J. regia L.)
seedlings on two dates (15 March and 15 April). Transplanting seedlings did not affect either the amount
of xylem exudate or the graft survival on the earlier date (March 15), but decreased the xylem exuda-
tion and increased graft survival of two-year-old rootstocks on the later date (April 15). On this date,
graft survival percentage of two-year-old rootstocks was increased 20% in 2000 and 25% in 2001 by
transplanting seedlings. Xylem sap exudate of two-year-old seedlings - regarded as one of the negative
factors for graft success in walnuts, was decreased 2.0 ml in 2000 and 1.3 ml in 2001 by transplanting

seedlings before grafting.

Introduction

Walnut (J. regia L.) is one of the nut
crops gaining in importance in the world.
Grafting is still the most common vegeta-
tive propagation method for walnut, but
there are some problems that may hinder
the advancement of good cultivars.

Encouraging progress of grafting tech-
nique for walnut has been made in recent
years. However, the graft survival percent-
age of walnut may be low and unstable.
Some researchers consider that one of the
main factors affecting grafting success is
xylem exudation (1,4,5,6,7, 10, 11).

Xylem sap exudation, often called
bleeding, occurs in other fruits species

such as grape, chestnut and hazelnut, but
the bleeding is more severe in walnut than
other species. Xylem sap exudation results
from root pressure and is increased by ris-
ing soil temperature and humidity in the
spring (3,4,5,6)

According to Prataviera et al. (7), the
existence of juglone (5-hydroxyl-1 4-
naphthoquinone) in xylem sap exudates of
walnut blocks callus formation at the graft
union. Contrarily, Rongting and Pinghai
(8,9) reported that there was a only trace
amount of juglone in xylem exudate and
that negative effects of xylem exudate on
callus formation was not due to juglone.
They stated that xylem sap exudation caus-
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es anaerobic respiration and negatively af-
fects callus initiation and differentiation at
the graft union.

Barut (1) reported that pulling up and
transferring rootstocks into pots before
grafting decreased bleeding severity and
increased graft success in walnut.

The objective of the present study was
to examine the effect of transplanting
seedlings before grafting on the amount of
xylem sap exudate and the graft survival in
early spring graft of walnut.

Materials and Methods

The study was conducted under uncon-
trolled conditions in 2000 and 2001.
Scions of ‘Yalova-1’ walnut were grafted
on one- and two-year-old walnut (J. regia
L.) seedlings on two dates (March 15 and
April 15). Before grafting, half of the
seedlings were pulled up and transferred
into another location. The other half of the
seedlings was kept intact and grafted in
place. The experiment was conducted with
four replications, each replicate having 20
grafts. After grafting, cylindrical plastic
pipes were fitted around the graft area and
filled with soil in order to protect the graft-
ing area from cold and moisture loss (2).
This method is widely used in early spring
walnut graft in Turkey.

To determine the amount of xylem sap
exudate, 15 seedlings for each treatment
were not grafted. Tops of these seedlings
were removed and the cut end bent over.
Plastic bags were placed on the cut tops of
the seedlings for three days. The xylem ex-
udates collected in these bags were mea-
sured by using a volumetric cylinder.
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The survival of grafts was checked 60
days after grafting, and expressed as a per-
centage. Statistical analysis was carried
out by analysis of variance and means
were compared by Duncan’s multiple
range test (0.05).

Results and Discussion

The amount of xylem sap exudate was
less on the earlier date (March 15) than on
the later date (April 15) in both years (Ta-
bles 1 and 2). Likewise, some researchers
(1,3) reported that xylem exudation was
less on earlier dates and increased with
higher humidity and soil temperatures dur-
ing the spring period. On the other hand, in
spite of less xylem sap exudate, graft suc-
cess was lower in March than in April. This
situation may have resulted from ecological
conditions such as temperature which may
have been more appropriate for grafts in
April than in March. On March 15, trans-
planting seedlings did not significantly af-
fect either xylem sap exudation or graft suc-
cess on either one-year-old or two-year-old
rootstocks in either year (Tables 1 and 2).

On April 15, graft success on two-year-
old rootstocks was greater than on one-
year-old rootstocks in both 2000 and 2001,
although the sap exudate was less in one-
year-old than two-year-old seedlings (Ta-
bles 1 and 2). On April 15, transplantation
of rootstocks before grafting significantly
decreased xylem sap exudation of both
one-year-old and two-year-rootstocks.
Transplanting did not significantly affect
graft success on one-year-old rootstocks.
However, it significantly increased graft
success on two-year-old rootstocks. This

Table 1. Amount of xylem exudate and graft success on transplanted and
non-transplanted one- and two-year-old seedlings on two dates in 2000

Amount of xylem ex. (ml)

Percentage of graft survival

Date of Age of Non Non
grafting tstock Transp d tr | d Transplanted transplanted
March 15th 1 0.45 cZ 050¢c 20f 20f

2 055¢ 0.60c 35e 40 de
April 15t 1 0.80 bc 1.10 bc 50 ¢ 45 cd

2 1.50 b 3.50a 80a 60 b

ZMeans followed by a letter in common are not significantly different by Duncan’s multiple range test (0.05)
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Table 2. Amount of xylem exudate and graft success on transplanted and
non-transplanted one- and two-year-old seedlings on two dates in 2001.

Amount of xylem ex. (ml)

Percentage of graft survival

Date of Age of Non Non
grafting rootstock  Transplanted transplanted Transplanted transplanted
March 15th 1 0.30 cZ 0.40c 20e 25 de
2 0.40c 0.50¢c 25 de 30d
April 15th 1 0.60c 1.50b 55 bc 50c
2 1.20b 2.50a 85a 60 b

2ZMeans followed by a letter in common are not significantly different by Duncan’s multiple range test (0.05)

result is agreement with those Barut (1),
who reported that transferring seedlings to
pots before grafting increased success and
that bleeding severity had a significant ef-
fect on graft success. He hypothesized that
the transfer of seedlings caused a negative
effect on water absorption by roots which
made bleeding difficult.

This study has shown that the amount of
the xylem sap exudation of seedlings and
success of early spring graft of walnut are
affected by the grafting date and the age of
rootstocks. Grafting at the later date (April

15) was more successful than earlier date -

(March 15) and two-year-old seedlings
had better success than one-year-old
seedlings. The amount of xylem sap exu-
date of two-year-old seedlings was more
on the later date (April 15). However,
transplanting two-year-old seedlings be-
fore grafting decreased xylem sap exudate
and increased graft success on this date.

Although transplanting seedlings before
grafting requires additional handling for
commercial propagation, it can signifi-
cantly increase graft success by decreasing
xylem exudate in periods when xylem ex-
udate is severe in walnut seedling.
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