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Effect of Time and the Foliar Spray of Plant Growth Regulators on Physiochemical
Characteristics and Yield of Jujube (Ziziphus jujube)
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Table 1: Analysis of variance of time and spraying plant growth regulators on physiochemical characteristics and yield

of Jujube
Sl o (52 Kkeo
Mean square a0 i
Ml" ‘3‘9“’ 60"] T
g5 oSles egme iy egme Jsb Doty gl 3 df) SOV
Carotenoids  Yield  Fruit weight Fruitlength VitaminC  pH J’;’; Acidity
T
0.0079™  0.3315"  0.3666™ 0.2557™ 243.3500™ 0.1630™ 0.4133" 0.0025™ 2 S
Repeat
0.0132"  39.4387™ 118.8844™  3.4312"  7.3166™ 0.00001"™ 21.1651™ 0.0008™ 2 obej
Time
0.0025™  16.7811™ 52.9987" 1.3356™  127.590" 0.0023™ 10.9791™ 0.0018™ 3 e °F‘:g;°“w
0.0039"™  9.5461™ 41.7038" 2.8728™  23.5638™ 0.0023™ 5.8455™ 0.0007™ 4 )
Concentration
0.0116™  6.3310™ 13.9515™ 04332 12.1018™ 0.0009™ 2.2808™ 0.0017™ 6 a5 oo
PGR and Time
ns el *x el ns ns el ns - . 3 ULQ)
0.0114 3.1368 12.2548 0.3828 2.8930™ 0.0017 1.5263 0.00003 8 Time and
Concentration
oS ks g il
0.0051"™  1.8115™  5.0999™ 0.2039™  20.4935™ 0.0003™ 1.5069 0.0008"™ 12 Concentration and
PGR
0.0123 0.4671 0.5326 0.0677 35.2458 0.0143 0.3458 0.0051 142 ELL"’
rror
1.26 479 3.63 8.81 882 325 1.72 11.16 "'f‘; w2y
V

Al oo 70 5 7Y Jlaizl mhaw jo jlo gme OIS g Ml pae [ Kily o jay ik g 3k NS
ns, ** and *: Non significant and significant at 1% and 5% levels of probability, respectively
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Table 2: Mean comparison of spraying time and concentration on physiochemical characteristics and yield of Jujube

Qo> ol .
T g b g b e Jsb FOB L) o Shee

Jolome (el (ogskee) 5 (s 8 Bt N
(ds,9) Lo = Fruitlength ~ Fruitweight . Time and concentration
TSS (%) Fruit diameter (mm) (mm) @) Yield (kg/tree)

0

34.313%® 15.8420f 20.767¢ 2,925 14.542% FB 20ppm
34.695% 16.21 780 21,7258 3.182¢ 14.533%® FB 40ppm
34.863° 16.200° 22.017% 3.281¢d 15.008? FB 60ppm
34.644° 16.483%%¢ 22.533% 3.676f 15.167° FB 80ppm
33.468° 15.583f 18.158¢ 2.617%® 13.433¢ FB Oppm
33.432° 15.475f 18.658¢ 2.625% 12.992¢ 50 DAFB20ppm
33.519™ 15.358" 18.308¢ 2.752% 13.283¢ 50 DAFB40ppm
33.493 15.658°f 18.766¢ 2.705% 13.358¢ 50 DAFB60ppm
33.270¢ 15.800°%f 18.108¢ 2.768%® 13.642 50 DAFB80ppm
33.418° 15.750%f 18.527¢ 2.5572 13.433¢ 50 DAFBOppm
34.421° 16.083¢ 20.725¢ 2.745% 15.075% FB+ 50 DAFB20ppm
34.820% 16.508%¢ 21.450% 3.147% 15.4582 FB+ 50 DAFB40ppm
34.902° 16.600% 21.867%® 3.263%® 15.392¢ FB+ 50 DAFB60ppm
34.977° 16.700? 21.679%¢ 3.463¢ 15.208° FB+ 50 DAFB80ppm
33.407¢ 15.592 18.075¢ 2.566% 13.308¢ FB+ 50 DAFBOppm

Wl g ls gime BT Jliol oy [ K0SG b ygtw ;0 50 aline By, sl)ls sl Kils
Means with same letters in each column are not significantly different (p<0.05)
50DAFB =5 plas 5l us 59, 0+ g FB= J5 ples
50 DAFB Full bloom= FB and 50 days after full bloom= 50DAFB

g_AL..C o;l.c& 9 @L.o.‘mﬁi;ﬂ UL\.\QW » M) OJ...JW..LL.: 9 ULQ) J.:Lﬂ..uo ))‘ U"KJL"A chLD.A Y Jjb
Table 3: Mean comparison of time and growth regulator on physiochemical characteristics and yield of Jujube

Sl dlge _
Jsle  Giodhes) ogeo ka8 (ioihes) 030 Jsbo <|r;i I)ﬂ;: ?:9 »es Zi ) :)ﬁ"‘ Mﬁmifnﬁ s tﬁ%‘
(as)s)  Fruitdiameter (mm)  Fruit length (mm) . g Vield (kgmee) regula?or
TSS (%)
34.865° 16.5672 21.920° 3.3200° 14.447° FB GA3
34.434° 16.540° 21.600° 3.2467° 15.0132 FB NAA
33.387" 15,573 18.647° 2.693" 13.200° FB BA
34.900° 16.342 21.993 3.2847° 15.467% FBT
33.523" 15.647 18.712" 2,738 13.333° 50 DAFB GA3
33.449 15.613" 18.368" 2.6093" 13.173° 50 DAFB NAA
33.331° 15.607° 18.507° 2.712b 13.520° 50 DAFB BA
33.403 15.567" 18.307" 2,665 13.340° 50 DAFB T
34.800° 16.493? 21.600° 3.1400° 15.240% FB+50 DAFB GA3
34.841° 16.473° 21.253? 3.1227° 15.3872 FB+50 DAFB NAA
33.417" 15.573 18.287° 2,687 13.400° FB+50 DAFB BA
34,963 16.64672 21.897 3.1980° 15.5272 FB+50 DAFB T

Wlad (gl gime B0 Loz | mhaw 10 K055 b g ;2 50 ailine By > )b slo (Sl
Means with same letters in each column are not significantly different (p<0.05) T=GA3+NAA+BA
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Table 4: Mean comparison of growth regulator and concentration on physiochemical characteristics and yield of Jujube

Ay 0SS el
Jolone salz dlga (1) Lo ogea b "ushee) o3e Jsbo ) osem 5 PeaSks) s Slee 7 )mp&u
(o,0) Fruit diameter (5o Fruit wei(;‘:]htu(;r) (e ,0
TSS (%) (mm) Fruit length (mm) Yield (kgitree)  Crowth regulator
and concentration
34,2113 15.889¢ef 20.8113~¢ 2.896Pcde 14.3223cd GA3 20ppm
34,2543cd 16.344abcde 21.256%¢ 3.1228bcd 14.4892¢ GA3 40ppm
34.8972 16.511% 21.788% 3.222® 14.755% GA3 60ppm
34.9874 16.7442 21.689% 3.5022 14,9118 GA3 80ppm
33.631¢d 15.689f 18.178¢ 2.589¢ 13.222¢ GA3 Oppm
34.0572bcde 15.967bcdef 20.222¢ 2.698d 14.278%cd NAA 20ppm
34.7912 16.38920¢d 20.967% 3.130zbed 14.511%* NAA 40ppm
34.744%® 16.478%¢ 21.356% 3.197%® 14.822? NAA 60ppm
34.332abc 16.5442 21.311% 3.4062 15.3222 NAA 80ppm
33.283¢ 15.667f 18.181¢ 2.534¢ 13.689Pc NAA Oppm
33,787bcde 15.556f 18.556¢ 2.636° 13.367¢ BA 20ppm
33.651%% 15.467° 18.5444 2.712¢d 13.3114 BA 40ppm
33.209¢ 15.611f 18.689¢ 2.72]¢de 13.467¢ BA 60ppm
32.942f 15.711f 18.122¢ 2.787bcde 13.278¢ BA 80ppm
33.302d® 15.578f 18.489¢ 2.631¢ 13.478% BA Oppm
34.167%cde 15.789¢ 20.611%¢ 2.837 bede 14.844% T 20ppm
34.682% 15.917¢de 21.2118%b¢ 3.143%¢ 15.3892 T 40ppm
34.827¢ 16.0717bcde 21.700% 3.192® 15.3008 T 60ppm
34.9272 16.31120cde 21.9722 3.5162 15.178? T 80ppm
33.508¢d 15.633f 18.167¢ 2.564¢ 13.178¢ T Oppm

N5 gl gire BWSTD Jlaiz| o 1o Kded b gt ;0 )0 ailine By, sl sl ks
Means with same letters in each column are not significantly different (p<0.05)
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Effect of Time and the Foliar Spray of Plant Growth Regulators on Physiochemical
Characteristics and Yield of Jujube (Ziziphus jujube)

Nakhaei*, F.
Abstract

Jujube (Ziziphus jujube) is widely cultivated in Southern Khorasan province. The tree is adapted to arid and warm
regions. This study was conducted as factorial experiment based on a randomized complete blocks design with three
replications. In this study, gibberellic acid (GA3), naphthalene acetic acid (NAA) and 6 - benzyladenine (BA) each with
five concentrations (0, 20, 40, 60, 80 ppm) alone and in combination with each other were sprayed at three different
times full bloom, full bloom + 50 days after full bloom and 50 days after full bloom on jujube. The results showed that
the spray at full bloom and full bloom + 50days after full bloom caused significant increase in fruit size (length and
diameter), fruit weight, yield and total soluble solids compared to spraying in 50days after full bloom. Applying
concentrations above 40 ppm with GA3, NAA and BA + NAA + GA3 caused significant increase in fruit size (length
and diameter), fruit weight, yield and TSS compared to the control (0 ppm) and all BA concentrations. Foliar spraying
plant growth regulators had not significant effect on the other chemical properties of fruit (vitamin C, pH, acidity and
the amount of carotenoids).

Keywords: Gibberellic acid, Fruit weight, Full bloom, Naphthalene acetic acid, Qualitative characteristics
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