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Table 1- Meteorological statistics of the growing season (2017-2018)
Bl (il Glod (1SSl lae, Sl Cagh) JSlas Cugh) JSlas
ole il A:}/Zrda;e A)\-:rb:ge ol Maximum Mini.mum
Precipitation
Month (rgm) Minimum  Maximum I;lrlégbgr c;f Relative Relative
Temp. Temp. &y Humidity Humidity
€S) €9 (%) (%)
23 Sep. — 22 Oct. 0.0 7.92 29.68 0 44.33 15.25
23 Oct. - 21 Nov. 7.6 5.24 23.89 5 64.73 25.83
21Dec. — 22 Nov. 56.2 -0.45 15.04 22 90.53 41.84
22 Dec. — 20 Jan. 346 -0.23 1457 19 85.00 40.00
21 Jan. —19 Feb. 68.2 0.62 14.12 14 82.00 43.00
20 Mar. — 20 Feb. 53.8 35 17.88 0 88.33 39.90
—20Ap. 21 Mar. 57.8 6.29 22.77 0 85.00 38.00
21 Ap.—21 May 181.7 9.71 23.24 0 90.00 46.00
—21 June 22 May 710 14.12 33.19 0 61.00 21.00
ac )0 S oleondsSo i iy -V Jeu
Table 2- Soil physicochemical analysis
Soil H oC N P K Mn Zn Cu Fe
texture P @) (%) mgkgh amgkgh mgkghH mgkgh mgkgh  mgkg?h
L.oam- 77 045 047 34 330 6.1 0.6 12 48
Clay

O 5 U5 0l Joloee 5 Simal g o 53 Co 095 0 Sles slizl g 0 Sles Slayye :Sile =¥ Jgur
ol
Table 3- ANOVA (mean squares) of yield and yield components of chickpea affected by
hydropriming and foliar application of nitrogen and glycine betaine

- S s | Lo Voo 539 PHERIRES; pls olaws il olad
P aslo o ’S.Ln.c 3 H
O i’ 3bo - S5 9 . el g als Aig yo Aigr yo pls
U Grain 100- No
SO.V. Biological : Harvest , No. grain  No. pod A
df 09 yield grain -9 P grain per
yield Index weight per plant  per plant pod
R )I b(:SJat . 2 3236.50™ 36.30™ 1.091™ 1.02™ 0.70™ 1.10™ 0.001"
eplication
Soonly19 )00
Hydropriming 1 254016**  208544**  90.28**  18.92¢  102.34**  6.64**  0.014™
(A)
b Jelxo
Foliar treatments 5 102338**  38188**  0.64**  12.33**  1187%* 2267+  0.042**
(B)
A xB 5 11219* 3582** 1.53™ 1.45™ 2.01™ 0.75™ 0.008™
Error  Ws 22 3766 434 2.58 33 172 1.10 0.006
Sl paati cg o CV. (%) 8.50 7.89 6.53 6.20 5.30 7.30 4.50

R P ) &kl ok )0 )l poe g ly gee jf Bire i A fwj *.ns
ns,* and ** indicate non-significant and significant at 0.5 and 0.01 probability levels, respectively.
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Table 4- Means comparison for yield and yield components of chickpea affected by
hydropriming and foliar application of urea and glycine betaine

Cabls p sl &1 Ver 539 30 &ils olasy 39 pld olasy 30 &ils olasy
[E3Y Harvest 100-grain g Gy el
Treatments Index weight No.grainper  No.podper  No. grain per
(%) (9) plant plant pod
Not primed st sy 4430 b 33.80b 22.7b 21.80 b 120a
Srailngyded 4750 a 35.2a 26.1a 2270a 1.20a
Hydropriming
Control  uali 43.90 ¢ 32.60¢C 22.8¢ 20.30d 1.10¢
Distilled water T (g sl 45.40 bc 33.30¢ 23.50 bc 19.80d 1.10¢c
Urea3% 7Y ol 45.40 be 35.50 ab 24.10 be 22.60 bc 1.30 ab
goisleo 1or iz rmdS 4740 a 34.40 be 24.00 be 22.20¢c 1.20¢c
GB 100 mM
Ngasho Yr ol S 46.00 ab 3470 be 25.00 b 2370 ab 120bc
GB 200 mM
1059k ¥ goshao Yoo (il (DS
47.10 36.00 26.80 24.90 1.30
GB 200 mM+Urea 3% a a a a a

Gyne GB (/0 v ;5 S5l 5051 Golsl ) 33105 w0l (5510 e (5ol ogles 5 ie B S JBlax shls slo oKilo g5t y2 0 ¥
* Means with same letter in each column (between each horizontal line) are not significantly different according
Duncan’'s Multiple Range Test (0.05). GB indicates glycine betaine.

Gls 5 Saislse 3,8es el G 5 05l (Bl Joloe 5 Sl gy Jlie 1 iSlee anylie -0 Jgur
2973
Table 5- Means comparison of interaction of hydropriming x foliar application of urea and
glycine betaine for biological and grain yields of chickpea

<. by D g 0390 (S (Sl Jolmo SO 59l gm o ySlos .
mr: > Foliar application of ureaand Biological yield Gra nM?eT:jS-(LIZL hatt)
9 glycine betaine (kg.ha?) y 9
Control 2162¢ 932°
ouis walp Distilled water 2184 954%
Not primed Urea 3% 2317 1010%*
GB 100 mM 2207% 996%
GB 200 mM 2334 1036
GB 200 mM+Urea 3% 2373 1090
Control 2247% 1005
Distilled water 2286% 10790
Sy 53 9 0 Urea 3% 2524% 1194%®
Hydropriming GB 100 mM 2321% 1152
GB 200 mM 2516 1202%
GB 200 mM+Urea 3% 26882 13012

GB (/0 Jlis! mas 10 (Sils 59051 Golaol ) 05,105 0l (5 10 ma (g5le] oglis 5 e By S JBlas sllo slonSilos (i ,2 0 ¥
* Means with same letter in each column (between each horizontal line) are not significantly different according
Duncan's Multiple Range Test (0.05). GB indicates glycine betaine.
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Table 6- ANOVA (mean squares) of some chickpeatraits affected by hydropriming and foliar
application of nitrogen and glycine betaine

S 0,8 Sloy S 0,8 Sloy 6 ot G 6 o
- A0 5 ey oS Jlas ouiis o Fmmom o
Ol i gibio i f . L ps < o oy
SO.V. & g RO 0 Timeto Timeto Grain
df No. of nodule No. of active flowering podding protein
per plant nodule per plant
Replication I ,s5 2 0.025™ 0.095™ 3.18™ 0.76™ 1.64™
Sl 9,08 1 17.20+ 45,92+ 88.36**  133.01** 0.60™
Hydropriming (A)
2 Jolm oo 5 55.66¢* 48.11%* 159" 258" 5.92*
Foliar treatments (B)
AxB 5 1.62"™ 0.62" 1.42" 7.07™ 2.40™
Error s 22 3.00 1.25 9.51 16.29 1.90
Sy o i CV. (%) 8.90 7.78 9.35 8.10 7.70

T . L. wE
o3 Sy g g bl sk )3 o sae g ld g f oS Sa Ty T NS

ns,* and ** indicate non-significant and significant at 0.5 and 0.01 probability levels, respectively.
Qs g Qo )0 g (2 BE (AT L yloj (Jlad (sloo )T 0,5 dlawd p Sl g une Sl Sl anlie Y Juo
395

Table 7- Means comparison for number of nodules, time to flowering and podding, and grain
protein of chickpea affected by hydropriming

T TS DN IS gl oo F slaws IR
Timeto Timeto No. of No. of active o
flowering podding (day) nodule per nodule per plant Grain protein
(day) plant (%)
Control sty 50.50 a* 70.10a 32.30b 22.20b 23.80a
"'”M 4740b 66.30 b 338a 245a 2390a
Hydroprimed

(0 Jloiml gmlans 33 5Sls fyge3T (ulasl ) 03105 0ol (515 cime (5,le] igles S yie B G JBlaz gl sla i Kils (g5 2 0 ¥
* Means with same letter in each column are not significantly different according to Duncan's Multiple Range Test
(0.05).

9 O59r sl 5 Sraln slolend 53 Cod 9555 Alls (g 9o 5 0,5 Slaed (il anglie —A oo
Table 8 Means comparison for number of nodules, and grain protein of chickpea affected by
hydropriming and foliar application of urea and glycine betaine

0,5 olaxy Jkd o5 sl Al (i gy duoyd
Treatments No. of nodule per  No. of activenodule ~ Grain protein
plant per plant (%)

Control (not-sprayed) sals 30.0c* 20.80c 22.80b

Distilled water T (g yesl 30.10¢c 2150 ¢ 2350b

Urea3% /¥ oy 3350b 23.10b 2520 a
Moo heo Vo (b G5

Glycine betaine 100 mM 32.60b 21.20c 23.70 ab

goisleo Vv iy S 33.80 b 27.40a 2350 b
Glycine betaine 200 mM

FYosshedgasteo Ve ool ot 38.30a 26.30a 2520a

Glycine betaine 200 mM + Urea 3%
(0 Jloi! mhaw 50 oS5l oyg03T bl ) 03505 pab (gl cixe (5 kel gl S yiie By o Jlas (slyls slacnSilis (giw o 0 *
* Means with same letter in each column are not significantly different according to Duncan's Multiple Range Test
(0.05).
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Abstract

This study was performed in afactorial experiment based on randomized complete
block design with three replications on Adel chickpea cultivar during 2017-2018. Seed
priming consisted of two levels (non-priming and hydropriming) and spraying nitrogen
and glycine betaine with six levels (no spraying, as control, zero concentration (water
spray), 3% urea, 100 mM glycine betaine, 200 mM glycine betaine, and glycine betaine
200 mM + urea 3%). Interaction of priming by foliar application on biological and grain
yields was significant at 1% probability level. The highest biological yield (2668 kg.ha'l)
and grain yield (1301 kg.ha') were obtained with combined priming and consumption
of 200 mM glycine + 3% urea and the lowest yield was related to non-priming and non-
spraying priming. Priming also improved the harvest index, number of seeds per plant,
number of pods per plant, 100-seed weight and number of active nodules. The effect of
foliar application of plants by glycine betaine and urea on number of grains per pod and
grain protein percentage was significant. The highest values of these traits belonged to
foliar application of plants by glycine betaine with concentration of 200 mM + 3% urea.
Hydropriming significantly increased grain yield, harvest index, grain weight, and
number of seeds per plant. Hydropriming also allowed the plant to initiate flowering
and pod forming earlier. According to the results of this study, the use of hydropriming
treatment and spraying of nitrogen and glycine betaine respectively would be
recommended to improve the quality and quantity of rainfed chickpea in Kuhdasht,
L orestan province.
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