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Study of Salicylic Acid and Glycine Effect on Some Agronomic Traits of Alfalfa under
Wet Stress Conditions
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Table 1. Effect of combination treatments use salicylic acid and glycine under deficit irrigation

s Solas| Cadle
Treatment Symbol
-0 .
il o “Ufb‘ Control
Without spraying
N /0 Sl sl
? f.“é"./ S Co Ir+Asgs
Salicylic acid 0.5mM
5 e,LT Sl sl
JA ‘.5) . ’Y".“’L".\ iy = Co Ir+As;
Complete irrigation Salicylic acid 1 mM
N Vo oo <
Pt 1t e Co Ir+Gly
Glycine 10 mM
O DS
o e b eS8 Co Ir+Gly,
Glycine 50 mM
b Jslee 054

Cu Ir Flgy,+No Sp

Without spraying

. R = . I JY)‘Q-:A'/OM el !
R R A e Salicylic acid 0.5mM CU Ir Flog, +ASos
Ja N o) Sl
Irrigation cancellation from Salicylic acid 1 mM CuIr Flogi+Asy
the beginning of flowering NIRRT S
to the end of the season )Glf & lg’"’“M Cu Ir Flgo,+Glyg
ycine 10 m

Ve a0 eSS

Cu Ir Flgy,+Gls

Glycine 50 mM

> Jlee 054

Cu Ir Flsge+ NO Sp

Without spraying

Y e e /0 &Sl
Salicylic acid 0.5mM
b OLL Ve e ) Sl Al
Salicylic acid 1 mM
Ysadee Ve My@

U@:wa):50}léjoTda§

Irrigation cancellation from
50% flowering to the end of
the season

Cu Ir Flsgo+Asy 5
Cu Ir Flsgo+Asy

Cu Ir Flgpo,+Glyg

Glycine 10 mM

Mo o b0 S

Cu Ir Flspo,+Glsg

Glycine 50 mM
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Table 2. Analysis of variance of studied traits

Ol e @liTars S50 Sl S5 55 Bl sliss o S obe dlols EEINE
SOV Df Wet forage No. stem per Internode Leaf dry
yield plant distance weight
<
S 2 57.99™ 14.14"™ 0.52"™ 32.25™
Block
(A) 6)L;{T *k *k *k *k
2 1171.88 476.88 2591 1621.64
Irrigation (A)
a gl
4 63.17 0.90 0.20 183.08
Error a
(B) 55 oy Las Kk * *k ok
o e 274.58 111.99 12.76 839.13
Stress reducing material (B)
(A*B) iz 31 o ok ok
S 8 136.48 42.69™ 2.61 327.56
Interaction (A * B)
b gl
24 94.07 39.11 2.30 169.18
Error b
i 22.03 23.14 22.75 20.71
Cv (%)

Dls gae e g do ) 50 Jla| Cls_ﬂ 23 3 sme NS g s o
ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively
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Table 3. Results of mean comparison of effect of irrigation on some agronomy traits in alfalfa

B SRy Sl
okl Traits

Irrigation 5o s Shee ISP IR s S0ke abols oK oS 05
Wet forage yield  No. stem per plant  Internode distance  Leaf dry weight

o5 T

Complete irrigation 51.74° 32.20° 7.88" 72.68°

o> I g5l LT o

Irrigation cancellation from the 34.37% 21.02° 5.27" 21 95P
beginning of flowering

@éf-@)éSOj\dJlﬁT&
Irrigation cancellation from 45.92° 27.85" 6.85" 63.72°
50% flowering

il (S 0 g0 5T 53 Sl e OV 5 g5 ke Sy gt a3 &S 2 U3

Common alphabets in each column indicate that there is no significant difference in the Duncan test

iy (o) Dlho (S 1 G oy Lk sl ge 1 80k el i -F sl
Table 4. Results of mean comparison of effect of extenuating stress on some agronomy traits in alfalfa

w‘)]{JJ}ACJu‘é

DA odias (i 3 e Traits

Stress reducing material 5 e s Slas § 53 Bl sl o 8 0ba alols & s 05
Wet forage yield  No. stem per plant  Internode distance  Leaf dry weight

.Ld N
s dobe 0 34.54° 22.01° 4.71° 47.29°
Without spraying
Y 0 Sl !
N /0 Sl s 44.41° 25.93% 6.45° 50.74%
Salicylic acid 0.5mM
Y Y Sl dl
ke ) Sl e 45.50° 27.36" 7.66° 69.65°
Salicylic acid 1 mM
Yy Vo eSS
NVt e 47.03° 28.1% 7.03° 65.55°
Glycine 10 mM
M 00 ensDE
230" G 48.58° 31.72° 7.49° 70.68°

Glycine 50 mM

Bl e S5 0305 3l e st g pde Kol O a3 S ke By
Common alphabets in each column indicate that there is no significant difference in the Duncan test
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Figure 1. Mean comparison of the average effect of irrigation and spraying of stress reducing
materials on the Wet forage yield by using Duncan test.
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No Sp As 0.5 As1 Gl 10 Gl 50
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== Cu Ir FI0% 28.48 30.42 36.63 36.96 39.40
Cu Ir FI50% 34.68 52.50 41.05 56.50 44.88
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Figure 2- Synergistic and antagonistic effects of irrigation and spraying of stress relieving materials on the
Wet forage yield

9 ‘gsb.Taztgj:nl Do ls g L pl aoT Jlaze 5
i 15 S Sa) g s 53 (WWAQ) O, 8es
aoes b aS LS L)l ls gae dile sl Cdes s )

OYa) ol 5 Golailpe Cbls Chllas G opl

499 30 ddlw Slows
S S sls Ol (Y ) Gl 5l ool gl
WBlo SlUed Cls AT edids s 3l g0 5 )W T Lol

Lo! c.’x (P<005 9 P<001 g_,._;}; 44) J‘JQS.'M 43‘3.3 BE



IFAT Ol ¥ o lad T Ao DBLS ol 9 casly Ao

B A e 3 A e el esle 48 s
el 0s3 5 dlo el s

0 5 Ulw dbols

kol SIS sl Ol (Y Jpde) eal s il
Jilize SIS poman 5 A5 s dias ki Slse 5 o]
(P<0.01) Ll gme Sl 2,5 0le alols Cio , LOT
Sy

slge 5 obel sl Jlie 1 o Kbe amlie mbs
OL ¥ Hlsses )3 HSde Cder 5 AT ediasCaddes
o Soks alols Lzl 31 el CO Ir+Glsp jlas 45" das
Cu Ir FI0O%+NO Sp Ly 4 s (e lu V/AF)
455 )l e sl OOl ol a8 e (e L ¥/AY)
Slhdge 5 oS Ojson LT o K5 Osle
5 (I 3len) o5 e 3Ysn oo 00 o 53 eSS
2 ST g b S s sl o 8 Ok alols i3l
o3 it 3l ge (Al sk pde AU g3 Ol
3508) b 5 (oaalS) s ST AT 3 K 4 23
@ 3 Slidss 53 (WAL OLSKea 5 3 35 gmse (F
L35 oylal S 55 50 Cow 0 S0ke Jib ialS
Zabet ) 0K 5 ols 3y ol G, Gilate &
il 6le s 0 Sle Job 2als” e (et al., 2003
03,5 Ol (Jsho el (227 (St (25 5 e
Jsb a8 (Kirnak, 2001) o, SKen 5 <SG 518 ks s
5 T ol 2l Jsw 5 (S 55 71530 S 0L
e 55 (IFAF) pdde Slad 5 (6 e iils g8 Solis
Od a5 A5 1 53 g eS|y G g sl se
I S o 5l S s S Ol ks,
4 oo eladys e IRl Syl
ol 1 Lol e s Josb G150 0T JUss
Ma et ) 350 00 olS glif,l (ol Suleiss 5 Lo Sl
o cbhle o« gses ol b L, s (@l 2007
b S oo Silo b (5200 5B 0T Ve s
S & Olg e ol @il Ve de Ve chle

Sl L 0T e Ol flesle oyl ke 2531 Yoz

st e Jlise 15 ol S Ol e 4 35
Sl 1 Ods s smn S Wz g 035 o Lal Bl sl Cio
BN e PR P s = e e
5 (S a5 lise Slass s Gy p R 5> (VFAY)
b e al ol a8 sy 5T Cowsas Hls gme 1y (5L slos
D3 Geod (pl dont

e S sl Ol (F pus) oKk Sllie mls
Ay S e 53 A 3 @l YY/Y sluss b lST 6,LT
o Ll 5 @ bt 055 03 LS 4 5 ey 3
&gy ala YV/0Y ;\Mt{@.uf@,a do e 5l LT
S5 ©) LT 65,8 53 5 o5y 55 U AeS 3
DFNA sl 3l o g JolS (5lT s Ojle .28 8
N ol s sl 4 il w5 Bl Sl o)
Nppe 5 OLLsT S g Ao
olad>s s (Akhondi and Safaarnejad, 2004)
b o olE s Bl slaw JralS 4 4y (555 p e
Sl Goi opl a4 L S 0L LsJ.TVSJ:;J
sl

Jader) A5 odins s 3lsn slad S0k alis &b
wlu slaws 2l 531 el Glgg Hles a5 55 0T 51 S (F
(YY/00) (ahdoms pute Lol 5 4 s (FVVY) 455 5o
B3 Dok 435 ols gme sl OV ) o 03 45 oo
93 w6l sl (gdeo s FFNY 51551 Co g0 Glgg Hles
gy bk 8 Bhdsk pde e 4 S G
byle s Sles ogo Szl Sl iy 53 Ble sl Sl
S (VY Oen 5 ) pe) 355 o g
S5l > Shas Sl Carpe o5l oS S S 0T
Sl Lo 53 &S Sl sl LB 3 g ok (oS 5 )
@il o ol 6l il Sl esle pl 55 6 e s 4l
Cb b s e benl s sle slaw SRl s sl
il oM slse 5 T g Dl ol (g g3
Cdo Jold- cabgle 5 Shas Ogmer G5 Caand ol 53
AT Sy allS o 23 LT pld sles Sl ceiinl
Chapaman ) s8¢ 55 ado o 53 oS b5 Sl
O pan pde wll S 03y gl ol s (et al, 1997



4y S5 Dlho (B (695 ¢ T § bl ! T dxlllan

o3l LOT 4 YU )3 &8 ol D8 imen 5 S
CO )La.:.; DL g‘g&& osle _;.{‘J:— 4 G‘.ig;wl.) A
el e XY JJG) 62.14.» |I‘+G|50

ENC L
S5 okl S (Sl T S oS e
O3 SialS 5 adlas Cow Slho sled (63, p Sis
DR 2y GRS ediaalad My kg OT O
o g5 5 55 ST sl 1)l Calibes glajlas
Lo Dl ST s p ke e 5B 228
eI (T ekt it slasles I bl asllas
035 oS 53 Sl dul & S |y S B
Co ;5 Co Ir+ASL (sla,les 3505 Lol o gllaals ol I
SONAF C5 5 a) 5 wgde 5 Shas o 2w L IMGIS0
CUIr Jles 5 T 5,058 55 QLS s o5 #V/F8
5 INFA) 5 dle s Shes o 505" L FI0%+No Sp
385 T s 8 ilaas 5 GBS
23 G 53 Bl YY/Y e sl b lS (LT jles Cpionen
e 5 @) obT 05,8 55 ol 4 5035 Olje 0 2
53 Lo YA/Y sl b aulS gart Ao 5l syl olas
JA©) L;)LeTa}Jf)zjuﬁa};b&ijrf): Sy
S 53 lu slaws il Sl Glsg Hls oMo .23 5
33 k5 (TY/0)) 5 I gloms ke Loyl 5 o S (FAVY)
ol sl Co Ir+Glgp s oS ds Jaseia aols|
CUIN [l 4 S (o il VAAF) 0 S0k alold
SNl ol oS s (e Sle ¥/4Y) FI0%+No Sp
S o 0T 51 Sl mb Sulg 03y Jlsgne sl
Cu I jles 5 (¢85 49/71) o 2 CO Ir+Glsp sl
& S 035 (p 8 YAYD) (a8 FIO%+NoO Sp

.A.:.&I.a b

wonl a4 a5 b .Sl 03 505 LdiT esle ol Jstls ke
o 0 S0l o Olse 0 5VL 4 Jpam 3 8 573
Al o a5 B CO Ir+Glsg oS wn 5 3T

& g eKlS 039

OL Y Jgdr 53 S ol Wbty 4 2 ) Jool ol
5 A el it ol ge 5 6T ol Sl ST aST das s
£, S 03y Che p LOT lize Sl s
sl (P<0.01) s gan sl

O e i 3l ge 5 6Ok 1 Sl awlie ol
S 55 0T 51 Sl 0 lsgai) 5 oKist 035 Sk
Culr bs 5 (o5 49/%Y) o i CO Ir+Glsg Hles
o oS 035 (p,5 YAND) o 508 FIO%+NoO Sp
3 JoS O bl o J§i> Sole 4 dzdls
et S i Vsndon 00 oo 53 8 (B sl
b oS s sdtalie o5 5 oSTist 055 Sl s (ol 3les)
Hhdss pde 25 gors Ol 5 T ol
s ST T3 o 4 B ki sl
OLen 5 (53LTosg el L(F 13 500) Ai s (s2als)
35 8, S 03y Sl 4 s Oladss s (1YAR)
Jol s b Gate o8 sy 0357 o)Ll (S 5
Saah ) ol,)Ker 5 Olo LI pl 5335 ol G
23 o paa s Sas A5 WU sei bl (et al., 1990
WSy s 5 65 a3 68 sl b AlS dl e
215 85 5 S S Ol (gl gp ol 2
S Sl 67 e @38 b s 0> Rl gl el
S osle Oljn AT o claplll Lo 4 (g 5
B e 4 b B b ) s
Sing ) olde slge 5 OT g ol 5 jiw s Ll o
o) At w0 oSt 035 415 (et al., 2005

uT S>3 ujﬂa.a Q‘;‘ 4 A=y Lv RG] JU&JJ\ J;G osle



IFAT Ol ¥ o lad T Ao DBLS ol 9 casly Ao

p | 12 ~
4 ]
3 10 ab %
o g5 a.c % a-c a.c
\\2\ 3 adﬁ ﬁ ? o
= 7 % ? % b.e % ﬁ
£ :‘ﬂ f// ﬁ /// C. b % f cf f//
. . .
R ;c: 11!
B R / . .
I BB B ﬁ .
ARRR m

R o° B G\NP ‘:Q‘ o ¢ £° 6«9 &

Sl

SS13 03057 Sl eslizal Lo S Ole abols Cis » (55 st s s 3lge dbdghous 5 (LT 1 o Kbe aumlia 15 a5 -¥ IS
Figure 3. Mean comparison effect of irrigation and spraying of stress-reducing materials on the
distance between the nodes using the Duncan test.
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Figure 4. Synergistic and antagonistic effects of irrigation and spraying of stress-reducing materials on the
distance between the nodes trait.
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Figure 5. Mean comparison of effect of irrigation and spraying of stress relieving materials on leaf
dry weight trait using Duncan test
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Figure 6- Synergistic and antagonistic effects of irrigation and spraying of stress-reducing materials on the leaf
dry weight trait.
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Abstract

In order to investigate the application of salicylic acid and glycine acid on alfalfa forage production
under drought stress conditions, the present experiment was conducted as split plot based on
randomized complete block design with three replications in 2015-2016. In this experiment, the first
factor was irrigation at three levels of complete irrigation, irrigation interruption from flowering to the
end of the season, and irrigation cancellation from 50% flowering to the end of the season. The second
factor was the solubilization of Stress reducing material at five levels without spraying, 0.5 And 1 mM
salicylic acid and 10 and 50 mM glycine were considered. The studied traits included fresh forage
yield, number of stems per plant, internode length and leaf dry weight. Among different irrigation
treatments, the effect of irrigation cut off at the onset of the flowering stage had a more negative effect
on most of the studied traits. Glycine plays a more important role in reducing glycine and salicylic
acid in reducing undesirable effects. Full irrigation and spraying of ascorbic acid and glycine at levels
of 1 and 50 mM with the highest forage yield (58.84 and 61.46 ton. ha™ respectively) in the highest
statistical group and irrigation at the onset of flowering and non-irrigation The stress reliever with the
least forage yield (28.48 ton. Ha™) was placed in the weakest group. The results of mean comparison
showed that total irrigation with 32.20 stems per plant and maximum irrigation cut from the beginning
of flowering with 21.02 stems per plant were at their lowest. In addition, glycine spraying at 50 mM
resulted in an increase in the number of stems per plant (31.72) compared to non-spraying conditions
(22.01).
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