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Table 1- Soil Physico-chemical analysis of farm soil

S EC 1 (mmhos cm™)
audaewl  pH 8.23
S eslb  Texture Clay-loam
Saf 7.73%
SMesle  Organic matter 0.357 %
JS ojasws  Total nitrogen 0.032 %
oo i B yawd  Available phosphorous 7.9 ppm
ooywd BB pewby  Available potassium 158 ppm
i JB g9,  Available zinc 38.8 ppm
oo BB 35e  Available manganese 9.07 ppm
alllas 3,50 o8, (5l,5 Sleogasr =¥ Jgua
Table 2- Studied cultivar caracteristics
o 52 039 S S Lo iy 090 ) slicwo
1000 gr?ér)w weight Avar;;:la»;i(:rcf’(f:ha'l) Growth) pﬁrio‘f(pday) Gtr;;‘éth Orijon
ails adgle &l adgle
400 9-10 80-90 120-130 90-100 oy obe Ol o
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Table 3- Analysis of variance (mean squares) of morpho-physiological traits, yield of maize
in different irrigation regimes, potassium and methyl jasmonate

) s S hsls e S s gy

e 23l - .- gy ls Sy .
L &3] Spol Total ; ’ Sy
Source of variation e RWE Chlorophyll Carotenoids L?ﬁg g)r(ea LDW
Sab Block 2 0.0043 ns 0.0006 * 0.0004 * 0.00037 ns 2.91 ns
Irrigation regimes (IR
9 6}& Ry 31.04 ** 3.7 ** 0.0011 * 19.64 %% 54975 **
IR x Block
ol &5 sl 4 0.0074 0.000047 0.00006 0.0018 6.03
aswby Potassium (P) 2 31.06 ** 0.083 ** 0.0066 ** 6.22 ** 7384 **
wsMethyl jasmonate
oo (MJ)y“ i - 2 1.32 ** 0.067 ** 0.018 ** 0.51 ** 753.5*
- W >
pliyx g bl IR X P 4 0.29 ns 0.018 ** 0.0006 ns 0.04 ** 88.5ns
IR x MJ
ligamls Juko x5yl 4 0.003 ns 0.0032 ns 0.00048 ns 0.0012 ns 8.93 ns
uuwpb);ﬁjxwm 4 0.014 ns 0.0013 ns 0.00017 ns 0.0018 ns 13.51 ns
IRx P xMJ
Jeox prligx 55! 8 0.01 ns 0.0007 ns 0.00034 ns 0.010 ns 8.38 ns
Slgowl
WsError 48 0.21 0.0043 0.0003 0.0096 178.4
Ol i g pC. V. (%) 0.64 3.26 4.2 2.74 8.34
=Y Jous aolol
Table 3- Continued
35 2l 4")? S Jokoe glanid "*s”; T Mgle Kb o ,Shac iy (g gixe
. &3 rotein :
Source of variation o Leaf soluble sugar percentage Forage dry weight K content
<Ssb Block 2 79.4 ns 0.0049 * 3576 ns 6.36 ns
Irrigation regimes (IR) . - . .
bl 2 675571 31.4 1102391645 4802.7
IR x Block
ol &5 slas 4 23.8 0.00048 3922 6.5
awliy Potassium (P) 2 27298 ** 2.08 ** 66435045 ** 665.8 **
zsMethyl jasmonate
oo (MJ)y“ i o 2 747 ns 0.31 ** 1788885 ** 29.3 *
SL gouw >
aslisx g bl IR x P 4 1420 ns 0.067 ns 1036245 * 696.2 **
IR x MJ
bgamls ko x 55kl 4 3.59 ns 0.002 ns 43581 ns 6 ns
P xMJ
ligamler ko x ol 4 4.92 ns 0.0034 ns 41771 ns 8ns
Quwfjjx:i"imu 8 16.9 ns 0.0016 ns 2231 ns 7.3ns
WsError 48 718.7 0.05 316325 7.33
&l s s w5C. V. (%) 5.38 2.82 191 1.34

Ailge doyd K g mhy Jleiol zakaw 0 s e BB g lo ime B pae il o gy FH g ¥

RWC: relative water content; LDW: leaf dry weight. ns, * and **: Non significant and significant at the 5 and 1%
probability levels, respectively.
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Table 4- Main effect comparison of irrigation regimes on studied traits

ol s S adgig,l8 SpSis oy Sy dakxe sbad o9
Irrigation;egimes Spol Carotenoids LDW Leaf soluble sugar Protein
RWC (%)  (mgg'FwW) (gm?) (mg g FW) (%)
Well-watered
wsllao T 73.1a 04b 205.6 a 3314c 6.85¢C
Mild water deficit
T o 714b 041a 159.1b 5145b 791b
&S e s
Severe water deficit
7 P 71.1c 0.41a 1154 ¢ 646.4 a 9.01la
S W S

Sibbge S g3l ululp 70 Jloi| mhaw 50 lo re BN 0B (ygim 0 alie By,
RWC: relative water content; LDW: leaf dry weight. Means having similar letters in each column have no
significant difference at 5% probability level by Duncan test.

o 30 Sl ppenliy ol Sl ke aslie -0 Jgox
Table 5- Main effect comparison of potassium on studied traits

ol @l o s Wigiig L8 Spis 0jy Sy Jekxe glowid ey

Potassil]m Sy Carotenoids LDW Leaf soluble sugar Protein
RWC(%) (mg g* FW) (g m?) (mg g FW) (%)

0 (kg ha't) 70.7¢ 0.40c 144.02 ¢ 465.05 ¢ 7.67c

100 (kg ha'l) 719b 0.41b 159.07 b 498.7 b 7.89b

200 (kg ha'h) 729a 0.43a 177.1a 528.6 a 8.22a

Dl Sl (yge3] Lululp 70 Jleis! mhaws 4o lo gire NS 0Bl ¢ ygin )0 alie By >
RWC: relative water content; LDW: leaf dry weight. Means having similar letters in each column have no
significant difference at 5% probability level by Duncan test.

sy S0 Slao p Slgewls Juiw Lol j1 Kl anslio —-F Jgus
Table 6- Main effect comparison of Methyl jasmonate on studied traits

S g-0 - L N Sgixo
Jeie - IS Jdg ls ssl el SER s e f cis el
Sligowls> = ’ ; Total Carotenoids Sy gaw Sy Pr};teig . d K

Methyl 2 Chlorophyll (mgg* Leaf area LDW (%) ?Lae?ehtry content
jasmonate RWC (mg g™ FW) FW) index (gm?) " r? b (mg kg
OpM 716b 1.95¢ 0.38¢c 344c 1549b 7.81b 29042 b 200.6 b
50uM 7;'58 2.01b 0.42b 3.61b 159.8 ab 7.94 a 29285ab  201.4 ab
100uM 72.1a 2.05a 0.43a 3.71a 165.4 a 8.03 a 29556 a 202.6 a

Db e Sl (yge3] bl 70 Jleisl mhas 5o lo sime S 0Bl ygiw j0 aline By >
RWC: relative water content; LDW: leaf dry weight. Means having similar letters in each column have no
significant difference at 5% probability level by Duncan test.
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Table 7- Two-way interaction of applied treatments on physiologic and morphophysiologic
traits of maize

e ool S Sl Sy o 23D . K content
_— . . Total Chlorophyll - Forage dry weight 1
Irrigation regimes Potassium (Mg.g™s FW) Leaf area index (kg.ha) (mg.kg
' ' DW)
Well-watered 0 (kg ha') 2.28D 411c 33978 ¢ 2153a
o o e 100 (kg ha'l) 2.34b 440 36070 b 2142 a
mFEe S 200 (kg ha'l) 247 a 4.95a 37838 a 21554
Mild water deficit 0 (kg ha't) 1.92b 298¢ 27153 ¢ 201.3a
TS wdle s 100 (kg ha't) 2.01la 346D 28760 b 2019a
e MmO 900 (kg ha't) 2.00 ab 4.00 a 30175 a 200.8 a
Severe water deficit 0 (kg ha't) 164a 2.26¢ 21926 ¢ 1714c¢
T aoos s 100 (kg ha%) 1.67a 2.82b 23302 b 193.2 b
e RO 200 (kg ha) 170 a 3.28a 24445 a 2003 a

bl e 5SSl (ge3] Lululp 70 Jleis! gmlas 4o lo e ST 08l (5 ,Lal 5l o 12 5l et e 0 aline g >
Means having similar letters in each column of each irrigation level have no significant difference at 5%
probability level by Duncan test.
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Abstract

This research was carried out in order to investigate the effect of potassium and
methyl jasmonate on the morphophysiological characteristics and yield of forage corn
under water deficit conditions in Neishabur region in 2019. The experimental factors
was conducted as a split factorial plot in a randomized complete block design include
irrigation regimes as the main factor in three levels, including consumption of 25, 40
and 55% of available soil water and then irrigation up to the field capacity (named as a
well-watered, moderate and severe water deficit stress, respectively), potassium
fertilizer as the secondary factor was applied at three levels of 0 kg.ha?, 100 kg.ha™* and
200 kg.ha, and methyl jasmonate was applied as another factor at 0 uM, 50 uM and
100 puM. The results showed that the highest amounts of total chlorophyll (2.47 mg. g
FW), leaf area index (4.95), forage dry weight (37838 kg. hal) and forage potassium
content (215.5 %) were obtained in well-watered irrigation and 200 kg potassium
sulfate ha and with increasing in water deficit severity, the above values were reduced.
Severe water deficit stress causes a decrease of 2.7%, 2.4%, 43.8%, 48.7% and 23.9%,
respectively, in relative water content of leaf, carotenoids, leaf dry weight, soluble
sugars and leaf protein compared to well-watered. Among the fertilizer treatment, 200
kg potassium sulfate ha® had the highest relative water content of leaf (72.9%),
carotenoid (0.43 mg. g* FW), leaf dry weight (177.1 g.m™), leaf soluble sugars (528.6
mg. g FW) and protein (8.22%). Also, among the methyl jasmonate levels, the
concentration of 100 pM had the greatest effect. In general, it was found that the
application of potassium and methyl jasmonate treatments moderated the negative
effects of water deficit and this adjustment increased with the increase in the
concentration of potassium and methyl jasmonate treatments. Indeed, it is suggested to
growing NS6010 variety without water deficit stress in Neyshabur climatic conditions
in order to achieve the maximum fodder yield.

Key words: Carbohydrate, Drought, Foliage yield, Methyl jasmonate, Osmolyte,
Pigment, Potassium, Zea maize.
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