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Effect of Explant Sampling Time and Culture Medium Conditions on Explant
Establishment of Two Walnut Cultivars; Chandler and Jamal
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Table 1: Treatments used for in vitro culture of Jamal and Chandler cultivars

S b il byl o
Different CULTURE CONDITIONS Treatments
(o, BB Lyl yo a4l ciS Lo DKW) vl 1
Control (DKW basal medium in growth chamber condition)
Ll cuShow 4 (i ;06,5 Y) Jbd Jled o505 adlal 2
Adding activated charcoal (2g/l) to the basal medium
S, bl o cele Y lacais (6,5 )18 3
Placed culture 24 hours in a darkness conditions
S, byl o cele YY e (6,5 )13 4
Placed culture 72 hours in a darkness conditions
el YT o ad e 4w eS|y 5
Subculturing thrice every 24 hours
Sl YY j2 40 e dw ciSTy 6
Subculturing thrice every 72 hours
el VI j2 a5 6 an canSTy 7

Subculturing thrice every 144 hours

Haz s Jlox 03, 99 aeliny; Slio (S 5, bl zshw 5 calize slojlos 130 :Y Jgux
Table 2: Effect of different treatments and their levels on some traits of Jamal and Chandler cultivars

oob losed arls Sl aslislw  olSlo b (2o ,3) il . .
. . )L°:~’ CBJQ‘*’ )L"-:’
Explant browning Leaf Shoot (o siile) Establishment
. Level of treatment Treatment
index number number Shoot length (cm) (%)
1.07° 8.61° 2.89° 3.62° 89.14% Sl
May s ol
2,390 6.39" 2.140 3.140 66.86" 2 aolssy,
July Time of
2.92° 553¢ 1.82° 2,98 52.64° A sampling
September
2.26° 6.31° 233" 3.00° 68.67° Joz
Jamal el
2.00° 7.38° 224 3.41 70.43° Az Cultivars
Chandler
3.00 3.50¢ 1.67¢% 2.59¢ 58.33f sals
Control
1.00¢ 7.67° 2.75% 3.32% 79.50° (L s
Activated charcoal
2.50° 5.83° 1.50° 2.80° 61.50° )b celo VY
24h in darkness Loyl
2.42° 7.925 2.92° 3.66° 67.17¢ S celo VY CeiS Lame
72h in darkness Culture
1.25¢ 9.25° 275% 373 80.17¢ cebo YE casly conditions
Subculture thrice every 24h
167 8.58% 2179 3.49% 74.67° Sele YV casly
Subculture thrice every 72h
3.08° 5.17¢ 2,250 3.15¢ 65.50° el VFF casly

Subculture thrice every 144h

A, K 0en b as,0 O Jlio ] mlaw jo (gl gime M waiiiis alin B9, L B> sl a5 e o slo . Sl
Values followed by the same letter in each column are not significantly different (P<0.05)
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Table 3: Interaction between different walnut cultivar and medium conditions on microcutting shoot length, 30 day after

culturing
) o celw VFF Ceelw VY celw YF celu VY celL YF Y) b Jed
Means of " ; )
] Subculture Subculture Subculture - - : Control
cultivar ; : - 72hin 24hin Activated
thrice every thrice every thrice every darkness darkness charcoal
144h 72h 24h
3.09+0.38" 2.85+0.33" 3.45+0.30° 3.62+0.48" 3.62+0.45° 2.65+0.34 3174042  2.27+0.31" JJL‘*’I
ama
3.41+0.44° 3.46+0.40° 3.534+0.50° 3.83+0.32° 3.71+0.50° 2.9540.60° 3.46+0.36° 2.93+0.432 Ch)’ j
andler

L oo, 0 sl mhaw 1o (6l gixe BWS aiziws alive Bgy> b By slils a5 g o oSl Lo Bl il £ Sleo w2
3, o
*: Means SE+ Values followed by the same letter in each column are not significantly different (P<0.05)

CiS 5l e 59, T caalin ) ad Ll slae  clS Glidee Lyl )l 5 905 alisis slae, hlie S1:F Jgoo

Table 4: Interaction between different walnut cultivar and medium conditions on shoot number per microcuttings, 30
day after culturing

Celw VYT celo YY el VY celu VY celu YE Js s
o Sles o 5 == s S Gy el
Mean Subculture Subculture Subculture 72hin 24h in Activated Control
thrice every thrice every thrice every darkness darkness charcoal
144h 72h 24h
2.33+0.67 2.67+0.82° 1.83+0.75" 3.00+0.63 3.00+0.63 1.50+0.55° 2.83+0.75° 1.50+0.55" J‘-JL°">I
ama
2.244+0.69° 1.83+0.75° 2.50+0.55 2.50+0.55" 2.83+0.75" 1.50+0.55° 2.67+1.03 1.83+0.752 C;J':T
andler

L oo, 0 ol maw ;o 6l gixe GBS aiziws alive Bgy> b By glils a5 g o oSk Lo Bl il £ . Sleo o2
Ll K nes
*: Means SE+ Values followed by the same letter in each column are not significantly different (P<0.05)
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Table 5: Interaction between different walnut cultivar and medium conditions on leaf number per microcuttings, 30 day
after culturing

) o celo VFF celw VY celw YF celu VY celu VF Jes e
m) ok S| S| S| . . c
Means of ’ ° ’ b b G 5o 5T sal
. Subculture Subculture Subculture - - : Control
cultivar . . . 72hin 24hin Activated
thrice every thrice every thrice every darkness darkness charcoal
144h 72h 24h
6.314+2.12° 4.33+1.63° 6.83+2.99° 8.83+3.19° 8.00+2.00% 5.33+1.51° 7.50+1.76° 3.33+1.75" JJL“?I
amal
7.38£1.66% 6.00+2.10° 10.33+3.142 9.67+1.63% 7.83+1.33° 6.33+1.032 7.83+£1.332 3.67£1.032 thd':l
andler

Lo, 0 Jliol maw )0 (g)ls goe B wastins alin By > b By sl a5 gt ;o slo 1Sl Lo Bl jul £ .50 1
RV RVE
*: Means SE+ Values followed by the same letter in each column are not significantly different (P<0.05)
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Fig. 1: Values of total phenol and flavenoid of current year growth shoot of two walnut cultivars on different month
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Table 6: Intraction between cultivar, time of sampling and different culture conditions of control, activated charcoal
andubculture thrice every 24 hours treatments on some traits of microcuttings

. oldls Job h s
2 S L olaws T AT (2o )3) il o
Leaf S Explant browning X
number Shoot number Shoot length index Establishment (%) Treatment
(cm)
5.50% 2.00% 257 1.50% 81.00"" 2ol x Syl x Jlor
Jamal x May x Control
250" 1.50° 2.26' 4.00° 51.00° 2l x e x Jlor
Jamal x July x Control
2.00° 1.00% 1970 4.00° 40.00° 2l X g e x Jlo
Jamal x September x Control
8.50° 3.50° 3.66° 0.00° 95.00° Jlb JIod x St Jloz
Jamal x May x Activated ch.
7.00° 2.50° 2.96° 1.00° 79.00° Jé Jdx 45 ~ Jl>
Jamal x July x Activated ch.
7.00° 2,50 2.89¢ 2.00° 65.00° Jus Jled x5 0 X_JLQ?
Jamal x September x Activated ch.
12.00° 3.50° 407 0.50¢ 99.00° Vil x Sy JLor
Jamal x May x Thrice subculture.
8.50° 3.00% 3.61° 1.50% 83.00° AT ety x i Jloz
Jamal x July x Thrice subculture
6.00° 2.50° 3.18° 250" 57.00% T ety e x Jloz
Jamal x September x Thrice subculture
5.00¢ 2.50° 3.39° 1.50% 81.00° 2ol x Sudgyofx Juiz
Chandler x May x Control
3.00° 1.50° 2.71° 3.00° 53.00° Sl x el x iz
Chandler x July x Control
3.00° 1.50° 267 4.00° 44.00¢ 2ol x g4 x oz
Chandler x September x Control
9.50° 3.50° 3.90% 0.00° 97.00° JUub JUE5x St oz
Chandler x May x Activated ch.
7.00° 2500 332" 1.00¢ 81.00° Jld Jedx o Jor
Chandler x July x Activated ch.
7.00¢ 2.00% 3.17¢ 2.00¢ 60.00% Jbd Jed x g e x )Jw
Chandler x September x Activated ch.
11.00% 3.00% 4.09° 0.00° 99.00° A eV iy x S| Joiz
Chandler x May x Thrice Subculture
9.50° 2.50° 364" 1.00° 80.00° el oSy x e x iy
Chandler x July x Thrice Subculture
8.50% 2.00% 3.75" 2.00° 63.00° 4V SBSly X 050 x iz

Chandler x September x Thrice Subculture
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*: Values followed by the same letter in each column are not significantly different (P<0.05). Activated ch.= Activated charcoal
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Fig. 3: Microcuttings browning index in different culture conditions (different treatments). O=without browning

symptoms, 1: browning area 10-25%, 2: browning area 25-50%, 3: browning area more than 50%. Treatments: 1:

control, 2: activated charcoal, 3: 24h in darkness, 4: 72h in darkness, 5: subculture thrice every 24 hours, 6: subculture

thrice every 72 hours and 7: subculture thrice every 144 hours.
*: Means followed by the same letter are not significantly different (P<0.05)
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Fig. 4: Effect of different culture conditions on two walnut cultivars microcuttings establishment. Treatments: 1:
control, 2: activated charcoal, 3: 24h in darkness, 4: 72h in darkness, 5: subculture thrice every 24 hours, 6: subculture
thrice every 72 hours and 7: subculture thrice every 144 hours
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Fig. 6: Establishment of Jamal microcutting on different culture conditions. Treatments: 1: control, 2: activated
charcoal, 3: 24h in darkness, 4: 72h in darkness, 5: subculture thrice every 24 hours, 6: subculture thrice every 72 hours
and 7: subculture thrice every 144 hours
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Table 7: Correlation between different traits on in vitro establishment of two walnut cultivars; Jamal and Chandler
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Leaf number Shoot number Shoot length (cm) Browning index Establishment
B pe-vov
Establishment
~0.862°* oM Slogtd a3l
Browning index
0.657° 0.657* (Faile) o)Ll Jsbo
Shoot length (cm)
Shoot number
0.563-1@:5 01752%* _0.718*;; 0.690#*5 ‘5)-! \)‘.\;J

Leaf number
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**: Correlation coeffecient significant between two traits at 1%.
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Effect of Explant Sampling Time and Culture Medium Conditions on Explant
Establishment of Two Walnut Cultivars; Chandler and Jamal

Ehteshamnia!, A., Gholami?", M. and Esna-Ashari?, M.
Abstract

Oxidation of exuded phenolic compounds into the culture media, culture medium browning and ceasing growth are the
main obstacles in explants establishment during walnut micropropagation. This research was performed as a factorial
experiment based on a completely randomized design with three factors including cultivar (Jamal and Chandler), shoot
sampling time (May, July and September) and medium conditions (adding activated charcoal to the medium, placing
cultures for 24 and 72 h in darkness, sub-culturing thrice per 24 h, twice per 72 h and once after 144 h and the control).
Results of the variance analysis of the data related to the establishment of micro-cuttings in culture medium showed that
cultivar, sampling time and culture medium conditions as well as their interactions, except the interaction between
micro-cuttings and sampling time had significant effects on the Jamal and Chander cultivar micro-cuttings
establishment. According to the results of the means comparison, regarding treatments including placement of cultures
thrice per 24 hours and adding activated charcoal had a highest level of micro-cuttings establishment in culture medium
having significant difference with the other treatments. On the other hand, the results showed a highly significant
negative correlation (-0.86) between the micro-cuttings browning index and micro-cuttings establishment. In
conclusion, the micro-cuttings establishment of Chandler cultivar had the higher rate compared to Jamal cultivar having
statistically significant differences. Finally, it can be stated that collection of micro-cuttings in May and sub-culturing
them thrice every 24 hours or adding activated charcoal showed the best results in Chandler and Jamal micro-cuttings
establishment.
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