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Interaction of Plant Growth Regulators and Mineral Nutrients on Seedling
Growth of Volkamer Lemon (Citrus volkameriana Pasq.) Rootstock before
Grafting in the Nursery
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Table 1. Effects of GAs, urea, Ni sulphate, and PBZ on seedling height, diameter and internodes
elongation in Volkameriana seedling.

Lo
Treatments
GA; Urea Sulphate PBZ Jlls glis )| Jhgls ,hs o, Silee Jobo
(mg L) (%) Ni 1 (mg L) Seedling Seedling  Internodes lenght
(mg L) height (cm)  diameter (cm)
(mm)

100 0.5 150 500 51.12¢f 7.72a 2.05¢
0 63.33a 6.78¢c 2.66a

0 500 51.83c 7.67a 2c
0 60.66ab 6.72c 2.42b

0 150 500 49.16¢d 7.57ab 2c

0 60ab 6.34d 2.4b

0 500 49cd 7.53ab 1.97¢
0 59b 6.25d 2.36b
0 0.5 150 500 42.13ef 7.41ab 1.71de
0 47.14d 6.02de 1.81d

0 500 42.55¢ 7.27ab 1.64¢
0 46.88d 5.87¢ 1.68de

0 150 500 35.15gh 7.19b 1.66¢

0 38.99¢f 5.01f 1.62¢
0 500 35.02h 7.1b 1.32f

0 38.15fg 4.98f 1.58¢

fMeans with the same letters are not significantly different according to LSD test at 5% level of

probability.
185 (gl dire glis LSD (5031 /0 Jlairl oy 50 cils 5 e slacd > a5 SlapnSilee T

a3 45 813 s il oSy JLgls s 15 55 4y by ipe i s sLm i 4 sli
Ve e S 3 (o SVEIVO) e 5 s il lS s 5 S il o sl st o
3 S dee e JoilinsdSl 5 i 50 05 (e 100 S Slilgs o010 09l ol pom ay 5 o 0 S e
Slod ;0 (p,5 Vo /o F) Jlafe TS g ol lid (g lo e Dgldi (o, 5 VV/AY) wali Lo a S ol cwoay
(8 Jsar) 85 sl s s st b5 a0t Ly 5 sl sty g5 4y 15 55 05 on B+ ylislSL
GRSy 53 a8 3l s ged el SUg Jlogils Bl St (g 4 by e iSen p (sLa (0 Sils 4l
Ve ol e 3 (oS ) e 5 s s sl S Sy sl st o
3 S dee e JoilinddSl 5 o 50 05 e 100 S Slilgs o010 059l ol pom a5 o 0 S e
e 5 (oS FINY) oo oy oS 5 0l i 61 eins s (35 O/A+) aals Ly 4 S sl sy
(¥ Jgaz) 0,5 sloml s o smime gl aalots L a8 sl Csey (ol 4 ] po o) S (e B0 JoslislS
booyloss (tiSon 50 a5 8ls (Lid (ygad jol Sy a5 (339 4 by ye (iiSe o SLa Sl 4l
2 S e yio Gy e 0 (0,5 NV IYA) ol o St Jal sl g S ldgs oyl o d
sl sty ) S kw8 JsilisnlSUy 5 il 3 oS ahon Ve S Sl 110 s ol o 4y 5
(Y Joaz) ol cwoy dalds [l 1o Jlafe o 505 g 0l (lis (g lo e Dl (p,5 ONY) walis Ly oS
@5l el ymezr Sl e iSam o a8 ol Gl ady ) Sis (59 an by e (iSen s (6la (Sl alio
oy5h olymad ay ;] )0 0,5 e oo ez Jlend 5o (5 YIVY) lociie (nySiem JilSsslS 5 S5 wlids

Yay


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.4.7
http://journal-irshs.ir/article-1-324-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.4.4.7 ]

RULSS P

sals L as aal cowoas ;) 10 0,5 Lo 00+ Jo5l 5l g ) 50 0,5 (o 100 S5 Ol do )0 500
(Y Jg92) del Cawsts sl jlas 10 jladie oy 5nS g ol lis (o lo cire glis (0,5 YIVY)

Jidls ddlw g ay, a3 5 55 (s = Joil el Ly 5 ol (S Slidsw ooy Lo 51T oo

Oyl e85
Table 2. Effects of GAj, urea, Ni sulphate, and PBZ on fresh and dry weights of shoots and roots in
Volkameriana seedling.

Lo
Treatments
GAs Urea  Sulphate PBZ a5 (3 SE 59 Aoy SOy Ak, SaS G
(mg L) (%0) Ni N (mgL)  Shoot fresh Ly Root dry
(mg L) weight (g) Shoot dry Root fresh weight (g)
weight (g) weight (g)

100 Urea Sn (150) P1 (500) 13.77¢cd’ 6.76de 8.48b 2.89de
0.5% P2 (0) 16.75a 8.5a 7.1c 3.05¢cd

Sn (0) P1 (500) 13.57cde 6.55de 8.44b 2.70de

P2 (0) 16.54a 8.37a 7.1c 2.92de

Urea Sn (150) P1 (500) 13.12cdef 6.38ef 8.51b 2.84de

0% P2 (0) 15.89a 8.14ab 6.97c 2.78de

Sn (0) P1 (500) 13cdef 6.23ef 8.49b 2.7de

P2 (0) 15.71ab 8.12ab 6.94¢c 3cd

0 Urea  Sn(150)  P1(500) 12.22def 6.24ef 10.38a 3.3ab
0.5% P2 (0) 14.11bc 7.55bc 7.25¢ 3.45abc

Sn (0) P1 (500) 12.2def 7.12¢d 10.32a 3.47ab

P2 (0) 14.07¢c 7.46¢ 7.02¢ 2.93de

Urea Sn (150) P1(500) 10.16¢g 421g 7.05¢ 3.73a
0% P2 (0) 11.97ef 5.92f 5.29d 3.10bcd

Sn (0) P1 (500) 10.04g 4.12¢g 7.09¢ 2.64e

P2 (0) 11.92f 5.9f 5.13d 2.20f

fMeans with the same letters are not significantly different according to LSD test at 5% level of probability.
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Table 3. Effect of GA3, urea, Ni sulphate, and PBZ on leaf area, total chlorophyll, total N, total carbohydrate and
starch content in Volkameriana seedling.

o Lo
Treatments
GA3 Urea Sulphate PBZ Sy o S 4 s 59y ad awlis
(mg L) (%) Ni . (mgL™)  [eafarea Total Js Total Starch
(mg L) (cm?) chlorophyll oty N  carbohydrate content
(mgg'FW) (o)  (mgg'! DW)  (mgg!
DW)
100 Urea Sn (150)  P1 (500) 21.5¢ 1.54c 2.8abc 150.8b 114.82a
0.5%
P2 (0) 31.16a 1.41ef 2.58bc 104.2d 74.19¢
Sn (0) P1(500) 21.5¢ 1.5¢d 2.65bc 150.42b 113.69a
P2 (0) 29.98a 1.38fg 2.6bc 103.9d 73.95¢
Urea Sn (150)  P1 (500) 18.13d 1.43def 2.63bc 160.3a 115.32a
0% P2 (0) 29.18a 1.36fg 1.9d 105.1d 75.13c
Sn (0) P1 (500) 18d 1.4ef 2.61bc 167.5a 119.54a
P2 (0) 28.97a 1.30g 2.55¢ 105.4d 75.44c
0 Urea  Sn(150) P1(500)  16.01e 1.77a 3a 133.7¢ 96.74b
0.5%
P2 (0) 24.56b 1.63b 2.65bc 95.3¢ 65.25d
Sn (0) P1 (500) 15.88¢ 1.69b 2.75abc 132¢ 98.99b
P2 (0) 23.32bc 1.54c 2.62bc 90e 60.25d
Urea Sn (150)  P1 (500) 14.7f 1.45de 2.86ab 135.7¢ 97.93b
0%
P2 (0) 19.7cd 1.36fg 2.64bc 70.25ef 45¢
Sn (0) P1(500) 14.15f 1.43def 2.77abc 135.9¢ 100.12b
P2(0)  19.89cd 1.36fe 1.75¢d 60.05f 37.25¢

fMeans with the same letters are not significantly different according to LSD test at 5% level of probability.
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Research article

Interaction of Plant Growth Regulators and Mineral Nutrients on Seedling
Growth of Volkamer lemon (Citrus volkameriana Pasq.) Rootstock before
Grafting in the Nursery

A.R.Shahsavar*, Z. Majidi, E. Aslmoshtaghi’

Commercial production of uniform and healthy seedlings to be used as a rootstock in a
controlled environment has become commonplace. Any attempts to enhance their growth and
shorten the preparing period for grafting will be of value and reduce the cost of production.
The aim of this study was to investigate the interaction of growth regulators including
gibberellic acid (GA3) at a concentration of 0 and 100 mg L' and subsequently paclobutrazol
(PBZ) at a concentration of 0 and 500 mg L' and nutrient sources of urea 0 and 0.5% and nickel
sulfate 0 and 150 mg L' on seedling growth of volkameriana. Results indicated that 100 mg L-
' GA3z accompanied by 0.5% urea and 150 mg L' nickel sulfate significantly increased stem
length and treatment combined with PBZ 500 mg L' gave the highest rate of stem diameter.
Keyword: Nickel, Seedling growth, Urea, Volkameriana.
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