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Background and Objectives: Legumes are plants that are strong in
protein and fix nitrogen biologically, which makes them an important
source of both quantity and quality sustenance for human populations.
Water deficit is one of the most important parameters limiting the growth
and production of plants. Many physiological processes in plants, including
enzyme activity, membrane stability, photosynthesis, respiration, ion
absorption, carbohydrate and nutrient metabolism, and finally growth, are
disrupted due to water deficiet. Supplementary irrigation and the use of
organic fertilizers are one of the important methods for mitigating the
negative effects of water deficiet and preventing harm caused by the
indiscriminate application of chemical fertilizers. The purpose of this
research was to reduce the consumption of chemical fertilizers and use of
organic fertilizers, as well as to understand the effect of supplementary
irrigation in rainy conditions on the characteristics of forage pea.

Materials and Methods: In this research the effect of organic fertilizers
(application of 10 t ha™ of vermicompost, 20 t ha™ of cow manure and
without organic fertilizer (control)) and supplementary irrigation (once
irrigation at the 50% flowering stage, twice irrigations at the 50%
flowering and 50% podding stages and no-irrigation (control)) were
investigated on morphophysiological characteristics and grain filling
components of forage pea. The factorial experiment based on a randomized
complete block design with three replications was conducted in farming at
the agricultural service center of Kora Sani in Salmas city in West
Azarbaijan province in 2022.

Results: Water deficit stress compared to once and twice supplementary
irrigation increased the leaves proline content by 42.2 and 48.7%
respectively, and decreased total chlorophyll content by 40.3 and 50.3%,
carotenoid content by 46.7 and 58.9%, the amount of soluble sugars
by 32.3 and 36.7%, rate grain filling by 16.6 and 31.3% and grain yield
by 28.1 and 57.5%, respectively. On the other hand, the use of cow manure
and vermicompost improved proline content by 20.5 and 40.6%,
soluble sugars by 43.6 and 49.1%, total chlorophyll content by 28.7
and 37.3%, carotenoid content by 86.2 and 85.2%, rate grain filling by 44.6
and 49.2% and grain yield by 39.8 and 81.8%, respectively, in comparison
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without fertilizer (control). The positive effect of vermicompost and
cow manure on grain yield both under stress conditions (without irrigation)
and supplementary irrigation conditions can be attributed to the high
rate grain filling and the improvement of other morphological and
physiological traits.

Conclusion: Cow manure and vermicompost appear to partially mitigate
the negative effects of drought stress by lowering oxidative stress induced
damage to photosynthetic pigments and enhancing the production of
suitable osmolytes like as proline and soluble sugars, so it is possible
to use these fertilizers in conjunction with once or twice supplementary
irrigations to improve forage pea yield and yield components under
rainfed conditions.
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Table 1. Farm soil physicochemical properties.
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79 124 44 22 42 36 1.3 0.03 135 54 097 281 314 029 s
Loam
.Q..»”S@)‘g CJL_wora.‘;—Y JJJ?
Table 2. Vermicompost properties.
1) O3 1) i 1) el mgkg') ;al ) .
(1) 055 50 (1) jausd ()V'-"‘“-- (mgkg™) :» dE? pH Seps N
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Table 3. Analysis of variance of irrigation and fertilizer on characteristics related to pod and grain yield
of forage pea.

als 3 Shae Gy B sl e s «ls ;145.5 S8 S 05 Afwi i @L’.«
Grain yield Number of pod Number of grain Pod dry weight 2l Source of variations
per plant per pod df
6403.05 ™ 0.59™ 0.07™ 0.42™ 2 (Block) o L,
324208.72 " 3381 2627 106.26 2 (Irrigation) (sl
141055.57 3948 221" 46257 2 (Fertilizer) 3,5
23072.21° 6.03" 0.04™ 817" 4 (Irrigation * Fertilizer) 3,5 x 5,1
4971.6 0.69 0.08 0.41 16 (Error) ool ozl
16.39 7.42 6.68 6.5 - CV. (%) (1) & i

#% % ns

-Lﬂ)é;gi}@JW\CE.»)J)\JW})‘JW&%JJQ 9«
™ * and ** non-significant and significant at the 5% and 1% probability level, respectively
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Table 4. Mean comparison the effects of irrigation X fertilizer on characteristics related to pod and grain yield
of forage pea.

PHENY . - .
s Jﬂi& ) 02 D S (p5) D S 055 ol S 5
? > WS}L"S Numberlofpod Per pod dry weight (g) Combination of treatments
Grain yield (kg/ha) plant
161.1° 7.66° 551°¢ (No-fertilizer) s,5 o5
3333° 7.80° 9.01° (Manure) _sls 555 Skl 0
. No-irrigation
320.6° 12.1° 6.55" (Vermicompost) s saS o5
278.1°¢ 9.7° 5.24° (No-fertilizer) s,5 05
384.7° 12.63° 10.67° (Manure) _sls 555 R
. Once irrigation
471.47° 12.26° 11.05° (Vermicompost) Cw geS a5 5
478.63 " 9.93°¢ 11.13°¢ (No-fertilizer) 355 &5
656.87" 13.46° 13.56° (Manure) s > 5 Sl ok 2
. Twice irrigation
876.83 ° 15.66° 16.44° (Vermicompost) Cow geS a5 5

L KA b (sl e (bl OB O s wlie Gy L (sla o SSLe

Means with similar letters in each column show non-significant difference

A



\EXZ N1 D)Lo.\:} &Y 249 c@bf -»J’S dLﬁ:Mg;) A gl

Ab e sloles 5 kel el Sl

0 kxdls e s Al slaws 1) (sl e
o M G gbess Cde ol S o
oSl alie .07 Jyar) 5,5 S5 bajles
Gls 3l 1 V0 &S sl 0l bl Lol 1 gl
eSS bl OL o5 S s (as 0/)) GBS s
(sde £/49) Ll pde I Ol piieS 5
eSS el b K s b S s S sl
Gl Db el Ll | ol e sl
sl 5 Loy VAL, Y s Ll sl eSS
4 Cand Aoy YEA L, el bl Slss
s ool Gl s etsy s L] pds
OO s dls sl o S s aS 5 S askie (658
5 oo sl sS Ciae bl s (e E/VY)
dald 4 Cand &S LS edalie CowsaS e
Sl I dess YY (S 508 pde) s

(0 Jsu)

by 3 Sles &S sl Ol Lo Sle awlis

5 ol slasss 58 5 LSS ol IJU;QJ
O (PRI [ ETRCI A [T RGN U
cou O s fﬁjics AVVAY) &ls s Shes
s goS 53 3,08 5 eSS (LT L 53 dal
Ll s 55 Qs 53 0 S8 VW) OF ol
Jol eSS oLl Jles! pde 5355 38 Ok
S L5 S sdalis EE el (E i) NURY
LSkl ost Bls s s 58 58
T P N N 2 W B P P RT3 W]
ede Langlie 53 doss TVY 5 TV OVA
3,8 Oeer et Sy Al s S G as
b S bl Dk Dl S 1 oS a0
A8 o b a5 Shes bl UL 53 5 ol
oslatal O S L anslis 55 s 3 AV/Y 5 74/0

(& J5te) i 3 g 355

Als 035 Sl g b 35 A5 (N 53 il slan 53 5 bl ol S Kl amlis -0 J >

Table 5. Mean comparison the effects of irrigation and fertilizer on number of grain per pod, Chlorophyll b
and maximum grain weight.

@l O35 Sl e e s by slas Sl
Maximum grain weight o3 ¢’§ > ¢’§ o) Number of grain per pod Treatment
Chlorophyll b (mg/g FW)
0.0065 © 48" 4.09° (No-irrigation) (s LT & 54
0.0092° 73° 425° (Once irrigation) (s ksl ,L
0.104° 7.53° 5.1° (Twice irrigation) (¢,lT 5L o5
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Means with similar letters in each column show non-significant difference
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Table 6. Analysis of variance of irrigation and fertilizer on some physiological traits of forage pea.
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Table 7. Mean comparison the effects of irrigation X fertilizer on photosynthetic pigments, soluble sugars and
leaf proline content of forage pea.
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Table 8. Analysis of variance of irrigation and fertilizer on grain filling components of forage pea.
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Maximum grain ’ : : 3! S £ variati
weight Effective grain Grain filling ~ Rate grain df ource of variations
filling period period filling
0.0027" 38337 68.84"" 0.000026 ** 2 (Block) s 4k
0.0035" 263" 3.14™ 0.000023 ** 2 (rrigation) (s L1
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™ * and ** non-significant and significant at the 5% and 1% probability level, respectively
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Table 9. Mean comparison the effects of irrigation X fertilizer on grain filling components of forage pea and
the coefficients of the fitted equations for Figure 1.
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Means with similar letters in each column show non-significant difference
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Fig. 1. Grain filling process of forage pea under supplementary irrigation conditions and application of
fertilizer treatments.
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