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Table 1- ANOVA for measured traits of wheat varieties for different levels of
experimental factors

©lrpo (ke
o Mean of squares
Ol 2l 6;‘,1 Jdsb Jdsb SiS 39 SS (539 SiS 39
S.0.V. Df). o Wl azaile azady) azaile  Suin glaaiy, azals
Germination Shoot Radicle  Shootdry  Seminal roots Seedling
length length weight dry weight dry weight
PO:““‘ ":’-’“at 2 2728.89**  0.381**  0265**  0.0008 * 0.0004 ** 0.0005 *
assium humeate
v fi’t', 3 642.04 ** 0.251**  0.107**  0.0038** 0.0014 ** 0.0033**
arleties
G“Je"’a’t"’ ‘t-?“’ ol 4 614.44 ** 0.335**  0.257**  0.0013** 0.0004 ** 0.0021 **
ing times
PB,I X iy Gloga
Potassium humate x 6 614.04 * 0.043ns  0.023ns  0.0003 ns 0.0003 ** 0.0002 ns
Varieties
S o) x by logad
B> 8 15111ns  0085*  0.086** 0.0003ns  0.0006** 0.0002 ns
Potassium humate x
Heating times
ool sl olixeBl 5 oo 0os4ns  0021ns  0.0011%*  0.0003** 0.0010 **

Varieties x Heating times
Olojx pB,l x by Glogun

2ol gl 24 103.33 ns 0.036 ns 0.041**  0.0005 ** 0.0001 * 0.0004 **
Potassium humate x

Varieties x Heating times

halost ol 120 97.92 0.032 0019 0.0002 0.00007 0.0001
Experimental error
CV (%) ©lysks ey 1113 1313 12.48 17.15 1153 1931

Ao, S g gy Jliol mhaw jo ls gae g o Sire e oS 4y Lk g % NS
ns, * and **: non significant, significant at 5 and 1% probability levels, respectively
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5%

oS el (Gialezr woyd ey Slagas polaw JI -V Jgua
Table 2- Effect of potassium humate levels on germination percentage of wheat varieties

ey Glogd Zobaw pasS ol 34l woyd
Potassium humate levels Wheat varieties Germination percentage
$29 89.3 abc
Shirodi
, koo 71.1d
o Darya
zero lsye 812¢
Morvarid
ol 82.7
7c
Chamran
($9955 953 ab
Shirodi '
byo
- 92.7 ab
SULBTYEN) Darya
1:1000 aglg e 88.6 be
Morvarid
ol 933ab
Chamran
($99525 98.0a
Shirodi '
by 94.0 b
SUCRLR Darya
2:1000 21958 89.3 abc
Morvarid
ol 913ab
Chamran

Wl s e igles o gty Jleil b [0 S5l (larels iz g0l wlel p ciien S ie By sl a5 oo Sl

Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test.

poiS az dils Jsb 5 35 wlyz ey slp alesl glay S (Sl anglia Y Joar
Table 3- Simple effect of heating times and wheat varieties on germination percent and

shoot length
ol ea56 eileo ol a5l ke
Experimental factor Mean Experimental factor Mean
(celo) pow,l > b o) Si4lez sy pusS o5 (o sheo) azradl Job
Heating time (hours) Germination (%) Whest variety Shoot length (mm)
bl 09 ;b
92.22 a 25.60b
Control Shirodi
48 9167a koo 2334b
Darya
72 88.89 a ls 0 24.91Db
Morvarid
9 90.00a ol 3208a
Chamran
144 81.94b - -

Al lo g Dglas s ys iy Jleiz | e (o SOl laels wiz ae;l bl cdiis S i By > sl a5 ole Sl g yo 0
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level,
using Duncan's Multiple Range Test.
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paS azadle Jsb (20 Ol sla loj 50 ey Slogea sl J1 ¥ Jgua
Table 4- Effect of potassium humate levelsin heating times on wheat shoots length

by, Slogad zghow
Potassium humate levels

(celo) (20 Wyl > b yloj
Heating time (hours)

(aske) az el Jsb
Shoots length (mm)

RV-\
) Control 1713e
o 48 23.74 cde
Zero 72 19.19de
96 26.74 cde
144 19.08 d
_— 1957 de
Control ’
SULELE) 48 1741e
1:1000 72 29.67 bcd
96 37.90 ab
144 33.80 abc
_— 22,06 de
Control ’
S3B 50 90 48 25.03 cde
2:1000 72 40.13a
96 3753 ab
144 28.28 bcd

Al o g Dglas e po iy Jlaiz | a0 SOl laels iz ae;l bl caiis S i By > gyl a5 ole Sl gt yo 0
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan's Multiple Range Test.

poS pB)l azaty; Job p (om0 Ol b (o 50 ey Slages sl 510 Jgux
Table 5- Effect of potassium humate levelsin heating times on radicle length of whesat

varieties
C,.b.w ‘smac.u)ba élb‘bbaj (o ko) ﬁ'*j PG)‘ azdiyy Job
aliy logad (cely) Radicle length of wheat varieties (mm)
Potassium Heating time $O9 Ly a1 ,lg 0 ol
humate levels (hours) Shirodi Darya Morvarid Chamran
el 9.13cd 7.87b 7.33d 112¢
) Control
P 48 15.5 abc 8.27b 16.6 bc 17.1 abc
Zero 72 8.67 cd 114b 9.13d 16.5 abc
96 11.3 bed 20.73 a 13.67 cd 10.23c
144 8.5d 9.13b 8.6d 9.03c
_— 10.28 bed 85b 9.27d 106¢
Control
SULBLES) 48 8.77 cd 106 b 8.93d 9.07¢c
1:1000 72 11.13 bed 13.8ab 13.87 cd 20.77 abc
96 18.7a 214 a 12.7 cd 23.67 ab
144 16 ab 14.73 ab 17.33 bc 19.9 abc
. 8.67 cd 116b 8.4d 15.13be
Control
S350 90 48 9.2cd 16.6 ab 10.8 cd 14.4 be
2:1000 72 2147 a 22a 14.2 cd 20.3 abc
96 10.8 bcd 1453 ab 2117 ab 27.33a
144 9.4 bcd 17.07 ab 27.1a 14.67 bc

Al o g Dy s yo iy Jleiz | e (o 5SSl laels iz ae;l bl caiis S i By > il a5 ole Sl gt o 0
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan's Multiple Range Test.
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pouS pl)) azadle Sis 55 (20 sle Glej o ey Sl zokaw I P Jguer
Table 6- Effect of potassium humate levelsin heating times on shoot dry weight of wheat

varieties
Slogad gl P w)lm gl (o ha)pasS plB )l 50 az aBluw Sis (459
ol (cel) Shoot dry weight in different wheat varieties (mm)
Potassium Heating times 509y byo )lgye olrez
humate levels (hours) Shirodi Darya Morvarid Chamran
sals 0.225 abc 0.129 de 0.157 fg 0.211b
) Control
o 48 0.233 abc 0.142 cde 0.194 def 0.215b
Zero 72 0.192 ¢ 0.116 e 0.219 cde 0.247b
96 0.243 ab 0.205a 0.242 bc 0.186 b
144 0.193 ¢ 0.195 &b 0.227 cd 0.219b
sals 0.224 adbc 0.208 a 0.186 efg 0.217b
Control
F_BLEEN 48 0.215 abc 0.200 a 0.16 fg 0.238b
1:1000 72 0.241 ab 0.167 a-d 0.168 fg 0.229b
96 0.246 ab 0.186 abc 0.214 cde 0.173b
144 0.223 dbc 0.187 abc 0.308 a 0.234b
el 0.228 abc 0.156 a-e 0.191 def 0.217b
Control
FULELE 48 0.241 ab 0.145 b-e 0.149g 0.284b
2:1000 72 0.213 abc 0.196 ab 0.241 bc 0.201b
96 0.253 a 0.178 a-d 0.264 b 0.169 b
144 0.203 bc 0.192 abc 0.264 b 0.440 a
S0 mre Dglis oy gy Jlek| w58 S5l glarals wiz 5031 ell s 5 i g 6lylo a5 lan Sl gt ,a 50

RYRY
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level,
using Duncan's Multiple Range Test.

poS o)) (i glaady, iS5 p (200 slaple 50 el Sloged sl SV Jgue
Table 7- Effect of potassium humate levelsin heating times on seminal roots dry weight
of wheat varieties

Slogad zglaw B0 Oyl ol Grogke)pasS o) (S (s aly ) S (459
ol (cel) Seminal roots dry weight of wheat varieties (mm)
Potassium Heating time 09y Ly A,lg 0 ol
humate levels (hour) Shirodi Darya Morvarid Chamran
el 0.191cd 0.144 cd 0.160 bcd 0.193 cde
) Control
P 48 0.179d 0.150 bed 0.168 bed 0.159 ef
Zero 72 0.193 cd 0.187 &b 0.147 bed 0.199 bed
96 0.188d 0.163 ad 0.253 a 0.197 b-e
144 0.178d 0.170 ad 0.215ab 0.131f
wals 0.204 bed 0.154 bed 0.139d 0.183 cde
Control
SULRTES) 48 0.228 abc 0.151 bed 0.167 bed 0.234 ab
1:1000 72 0.202 cd 0.149 bed 0.171 bed 0.215 abc
96 0.239 ab 0.193a 0.196 ad 0.194 cde
144 0.212 ad 0.194a 0.220 ab 0.209 ad
el 0.226 abc 0.160 ad 0.169 bcd 0.183 cde
Control
Al 090 48 0.246 a 0.182 abc 0.218 ab 0.244 a
2:1000 72 0.179d 0.150 bed 0.204 abc 0.182 cde
96 0.187d 0.179 ad 0.197 ad 0.173 de
144 0.18d 0.142d 0.173 bed 0.130f
Gl re Dglss aopd iy Jlaisl mhaws 5o Sl (lasels siz 5051 Gell p cdiind i g glylo a5 Slan Sl gt yp 40

RYRY
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level,
using Duncan's Multiple Range Test.
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pS o8] azmal s iz (5 (Bl slaple) o peelly Sleged o Sl A Jgua
Table 8- Effect of potassium humate levelsin heating times on seedling dry weight of
wheat varieties

Slogsd z gl B0yl ol (p5) puS pl)l azalss’ S (439
amliy (cel) Seedling dry weight of wheat varieties (g)
Potassium Heating time 09y Lo & ,lg 0 ol
humate levels (hours) Shirodi Darya Morvarid Chamran
- 0.127 3 0.179 ad 0.150 bed 0.201 abe
) Control
B and 48 0.140a 0.124 def 0.109 de 0.178 ae
Zero 72 0.084 de 0.160 b-e 0.075 ef 0.107 fg
96 0.126 abc 0.097 f 0.093 ef 0.080g
144 0.078 e 0.140 c-f 0.114 de 0.185 a-d
wals 0.106 bcd 0.128 def 0.204 a 0.209 &b
Control
58Sy 48 0.147a 0.202 abc 0.178 ab 0.142 c-g
1:1000 72 0.102 b-e 0.224 a 0.056 f 0.172 a-e
96 0.092 de 0.157 b-f 0.094 ef 0.119 efg
144 0.138a 0.108 ef 0.152 bed 0.106 fg
- 0.093 de 0.115 def 0.164 abc 0212a
Control
J3® 5090 48 0.132a 0.213 &b 0.101 ef 0.139 c-g
2:1000 72 0.101 cde 0.207 &b 0.081 ef 0.146 b-f
96 0.085 de 0.135 def 0.102 ef 0.128 d-g
144 0.106 bcd 0.173 ae 0.119 cde 0.117 efg
S0 re glss ooy iy Jleisl gaw 10 (Sls slasals siz (ge3] (ulal p citin S ie By glylo a5 Slan Sl gt ,o 50

RYRY
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level,
using Duncan's Multiple Range Test.
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Abstract

Seeds could be deteriorated during storage. Treatment of seeds by humic acid
induces metabolic and biochemical changes which accelerate seed germination and its
emergence. This research was carried out to evaluate the effect of seed pretreatment
potassium humate on its deterioration under laboratory and greenhouse conditions. The
experiment was carried out in a5 x 4 x 3 factoria experiment using completely
randomized design with three replications. Experimental factors were three levels of
potassium humate (control, one and two parts per 1000 potassium humate), four wheat
varieties (Shirodi, Darya, Morvarid and Chamran) and five heating times (zero, 48, 72,
96 and 144 hours). Results showed significant differences in simple effect of variety
and effect of potassum humate x heating times for shoot length; ssimple effect of
heating times and effect of potassium humate x varieties for germination percent; effect
of potassium humate x varieties x heating times for radicle length, shoot dry weight,
seminal roots dry weight and seedling dry weight. Pretreatment of seeds by using
2/1000 potassium humate produced x longest radicle roots in Shirodi, Darya, Morvarid
and Chamran respectively with 72, 72, 144 and 96 hours heating times. The highest root
dry weight was produced by 2/1000 potassium humate and 48 and 72 hours of heating
times on Shirodi and Chamran, respectively. Application of 1/1000 of potassium
humate produced the highest seedling dry weight in Shirodi, Darya and Morvarid with
48, 72 hours of heating times and without heating, respectively. Results also revealed
that different varieties responded differently to potassium humate treatment at different
heating times. It can be concluded that longer heating durations affected wheat
characters at early growth stages and pretreatment of seeds by potassium humate can
decrease seed deterioration.

Key words: Accelerated aging test, Germination, Humic acid, Wheat varieties.
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