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Extended abstract

Introduction

Drought is known as the most important factor limiting corn production in the world. Depending on the
growth stage and severity of drought stress, it can decrease corn yield by 76%. In addition, the increase
in drought stress can decrease the efficiency of elements such as nitrogen in this crop. Therefore, many
ways have been studied to decrease the effects of drought stress on crops. The results show that the use
of cover crops can be an important approach for agriculture to protect crops against climate changes.
These crops improve crop yields and soil nutrients by reducing runoff and soil erosion. The use of
legumes as cover crops can decrease the need for chemical nitrogen fertilizer by biological N fixation in
these crops.

Materials and methods

In 2019, a pot experiment was conducted in the greenhouse of the Faculty of Agriculture and Natural
Resources, University of Mohaghegh Ardabili, Ardabil, Iran. The experimental treatments were faba
bean cultivation (cultivated, non-cultivated), the different rates of nitrogen based on urea (0, 50, 100%
of the recommended amount) and water deficit stress (40, 60, 80, 100% FC). In this experiment, 72 pots
of 10 kg were used. First, the field capacity of the soil was determined, then the pots were filled with the
air-dried soil. Ten grains of faba bean were planted in each pot, 5 of which were removed after
germination. Shoots of faba bean were cut at the 50% flowering stage and mixed with the soil to the
depth of 10 em. Four corn grains were planted in each pot, two of which were removed after germination.
In this experiment, the variety Shadan of faba bean and the corn hybrid 201 (single cross) were used.
Different levels of nitrogen were applied at the V5 stage of corn, drought stress was applied ten days
later and continued until the harvest stage of corn. Pots were weighed regularly for the application of
drought stress. Corn was harvested at the pasty stage. Experimental characteristics included grain and
shoot fresh and dry weights, grain and shoot protein content, nitrogen agronomic efficiency, nitrogen
productivity, nitrogen recovery efficiency, and shoot and grain partial factor productivity. Statistical
analysis of data was performed using SPSS software (version 26), and significant differences between
treatment means were tested using Duncan's Multiple Range Test at P < 0.05.
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Results and discussion

Our results showed that all traits were influenced by interactions between faba bean cultivation x N
fertilizer x water deficit stress. The highest grain yield was obtained of treatment the faba bean
cultivation+100% of the recommended nitrogen rate+no application of water deficit stress, while no
grains were observed in the treatment of non-cultivation of faba bean+100% of the recommended rate
of nitrogen+application of severe water deficit stress, non-cultivation of faba bean+no nitrogen
application+application of moderate water deficit stress and non-cultivation of faba bean+no nitrogen
application+application of severe water deficit stress. The higher rate of nitrogen in the soil under severe
water deficit stress can be considered as the limiting factor for crop growth, and therefore we observed
lower yields in these treatments. Addition, our results showed that faba bean cultivation as cover crop
increased some traits such as fresh and dry weight of shoot, agronomic efficiency and nitrogen recovery
of nitrogen compared to non-cultivation of faba bean. The highest fresh dry shoot weight was obtained
from the treatments of faba bean cultivation+100% of the recommended nitrogen rate+no application
of water deficit stress and non-cultivation of faba bean cultivation+100% of the recommended nitrogen
rate+no application of water deficit stress. Also, the highest shoot and grain agronomic efficiency was
observed from the faba bean cultivation+100% of the recommended nitrogen rate+ no nitrogen
application+application of moderate water deficit stress.

Conclusion

Overall, our results showed that the use of faba bean as cover crop can decrease the effects of water
deficit stress and improve the growth status of corn, although the increase at higher water deficit stress
level is lower than the other levels. Based on the results, it can be concluded that the use of faba bean as
cover crop and and 50% of the recommended rate of nitrogen can be recommended under the same
conditions (under water deficit stress).

Keywords: Environmental stresses, N fertilizer, Nitrogen productivity, Nitrogen recovery efficiency,
Mulching
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Loy Fresh shoot grain Dry shoot  Grain Shoot Grain  Nitrogen agronomic
Treatment df weight weight weight yield protein protein efficiency (shoot)
Fababest o1 0402% 288"  0119™ 374"  2002" 238" 251™
N fertilizer
P 0.558 " 0.29M 0.12™  0.752™  0.94™ 0.586" 0.668™
039k 095
Water deficit -
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Table 1. Continued aldl.Y Jgus
VLS eV EU
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Tos oy 2 0.724™ 0.28M™ 0.464 " 1.16™ 1.55M 0.81™ 0.812™
S o

il oo 1Y 9 10 Jliml maw 5o o s s sire IS gz pas el 5 4

s 5 % 9 NS

** *and ™ significantly difference at p< 0.01 and p< 0.05 and not significant respectively.



VEY Jlp OV als sl pole o awme sla i

V5

(11 @iyd wlho (B oS G 3 (35950 095 MBL S T il g a5 Y Jgu
Table 3. Analysis of variance the effect of faba bean cultivation, N fertilizer and water deficit stress on some traits of

maize.
Olpdd @lo g3l (alep <8l 059 <l ails o Slos sle® Grain
S.0V df Fresh shoot weight  Dry shoot weight  Grain yield Shoot protein protein
Hheds 7771.2" 737.0" 718.7" 253" 18"
Faba bean (F)
_ 3 ke ) 24615.8" 2006.9" 370.9™ 138.7" 1.3
Nitrogen (N)
wlef S5 12208.6™ 404.5™ 668.7" 13.7" 1.2"
Water deficit(WD)
FxN 2 198.2™ 3.9m™ 13.3" 2.4" 0.03™
F x WD 2 1259.0" 13.0" 39.9™ 0.5m™ 0.08"
WD x N 4 758.6™ 14.8™ 20.6™ 2.7 0.05™
WD x N x F 4 1506.7" 35.7" 40.1" 3.2 0.07"
i 36 350.9 114 31 0.7 0.02
Error
Ol g o6 L 10.5 5.6 13.1 9.1 9.2
C.V (%)
Table 3. Continued aolol Y Jous
1y 28 "
=) 2yt ik o S Jale
gy stleR L (39 i ol e 3T By sasges
_ 7 Nitrogen ails slgp b partial factor
Olpdi il (5003 agronomic Nitrogen agronomic partial factor productivity
S.0.V df efficiency (shoot) efficiency (grain) productivity (shoot) (grain)
Blheds 3.0” 76.0 91159.8" 90.3"
Faba bean (F)
S ek 0.05™ 3.0" 33944.7™ 3.4"
Nitrogen (N)
e S5, 0.01" 0.6™ 911.2" 12.0"
Water deficit(\WWD)
FxN 2 1.3" 23.8™ 93476.9™ 41.9™
F xWD 2 0.02" 1.3" 353.5™ 0.06"™
WD x N 4 0.09™ 0.6™ 270.5™ 0.3™
WD x N x F 4 0.1" 0.6™ 491.7" 3.0"
Error
s 36 0.006 0.1 168.8 0.1
kbt ad 14.8 10.9 16.7 10.4
C.V (%)

il o 1Y 970 Jleiml o jo o s ls e M| 0529 pue i A

** *and "™ significantly difference at p< 0.01 and p< 0.05 and not significant respectively.

Wl 0 Kloc
AU o ails 3 Slee il ly st @b ol
G5 iz ST i35 355 el i L eass

w9 % 9 NS

593 Lwlesl o (Emamet al., 2014) .l Sen 4 plol
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S pae 4 S il 0 Shee ,0 ((olpS LS calise
F Jso) a8 (oS G5 5 5355) b Ll 48 303
ole (Foladmand et al., 2006) ., Ken 5 auesYed
3955 055 e SRl (2leS (i lalps o a5 wis S
5 57 3> 2ede OLLS Ho pleS G T il el
593 imlesl o (Haghjoo and Bahrani, 2015) I,
SIS o5 lulh e YR Ll S S 08, @58
53 0,5es (15 955 JYL malaw o a5 Ws,S cuslie
4 sty 5 sty salope o oS G 8l als
DS 5 a5 J3b o5l Jemiliy (205 sl a3
S hes aii)s 9 09d oo izl g (Sladlos S Joe 5o
(Schussler and Westgate, 1991) wb oo ials als
(Limon-Ortega et al., 2008) .l,Ke2 5 55,5 y50.
bl 5l solaiwl ofeS (a5 bl jo as wis,S 51585
Gk 3l oad S Cugb, Lad> el S ol
ol ol d Koo leas sl oo 2al38 )3 als o Shae
Ll 0gzg 4 )3 laals ol gl plaé olic 4

Lol Ay S o LS

Dblate il g oo )0 SO Jloiol mdaw o o] o cailSaw
B se s mh Jliol w50 (59 095 x ML s
Ot a5 ol LS 55 GeSilee annlie (7 Jgoz) 28,5
5 iy olS laieas ML S Lo 1wl o Shes
pas ol e 4 (g ,is sdddrogi lade doyo Ve 08
Wiy S pute gl o 5 el e 43 S s Lol
e aojs Ve 0l oles 4 Ll ol (lsied
pas o 2lpS 5 wal maw Jlegl g 055 (sondaioss
9355 35 pac olyen 4 (Ll oLS (lgied ML uaS
Oloreas YL oS pas 5 S iS5 wod zlaw Jles
legte s Jlal a4 555 5,115 i 5 st oLS
38kas 50 (2 %eS Sl (I ol pae L) (oS s
dmlie @S ()2 03 (a9 5l (T Jgaz) wivgy ails
ey oS lsieds SBL 5l eolizl 45 8l i eSilee
S8 bl j0) (g, VVAY iolidl cel cus 5 4
O e alan 55 (59 eddaog e wo o ) -
e ds )0 B+ 3,15 Ll 10) (go 0 FY-YEY (oS
FY 5 (e (25 i sl )5 (59 eadaross
gobe 0 Oi9x 05 pae Lll 13) ooy VP

(1418 53 Olie (B 1y (2eS GiT 9 (359 7 395 ML Sl 1 1Sileo gl F Jgu
Table 4. Mean comparisons the effect of faba bean cultivation, N fertilizer and water deficit stress on some

traits of maize.

MWL cks Oigys 395 (oS WS <l )5 o9 b S 39 Sls o Slos
Faba bean Nitrogen  Water deficit . - A
A e Fresh shoot weight  Dry shoot weight Grain yield
cultivation fertilizer stress
% FC% g.pl?
60 169.9+ 9.7 de 50.1+1.2 f 7.5+1.1h
0 80 134249 f 50+2.4 f 10.3+0.7 fg
100 168.6+£10.3 de 57.3x15e 18+1.2 de
60 157.1+11 ef 61.5+1.9 cde 10.9+1.4fg
. 50 80 198.4+9.9 bcd 71.8+0.9 ab 21.2+1.1 abc
cultivated
100 210.548.3 bc 719+1.1ab 23+1.5ab
60 200.3+9.5 bcd 67.2+1.4 bc 15.5+1.2 cde
100 80 232.2+12.3 ab 74.6+0.9 a 22+1.2 ab
100 251.9+194 a 75.242.8 a 23.3tla
60 93.249.2 g 40.1+09¢g 0j
0 80 132.8+18.6 f 45.3+2 fg 5+0.9 hi
100 153.3+8.5 ef 50.3+1.8 f 12.7+15f
60 154.3+8.1 ef 58.6+1 de 3+0.3ij
Non-cultivated 50 80 154.3+12.3 ef 57.5+2.1¢e 8+1.1gh
100 208+9 bc 63.9+1.9 cd 16.3+1¢e
60 159.648.3 ef 57.7tle 5.5+0.3ij
100 80 195.1+8.9 cd 66.4+1.3 bc 19.9+1.2 bed
100 239.7£20.1a 73.3£3.1a 21.7+0.9 abc
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Table 4. Continued

aoldl ¥ Jgus

09 =y LS ol =l 2L

Wleds  0iorwissS  water PO wils elig g <L il
Faba bean Nitrogen deficit <l Grain Nitrogen agronomic  Nitrogen agronomic
cultivation fertilizer stress Shoot protein protein efficiency (shoot) Efficiency (grain)
% FC% (%) kg.kg?
60 7.1+0.1efg 0.940.1 efg 56.2+4.8 a 45+3.8 a
0 80 5.7+0.1 gh 1.240.06 def 25.8+2.8 cd 39+2.8b
100 7.4+0.8 fg 2.1+0.5cd 441+25b 28.9+25b
60 9+0.4d 1.5+0.1 de 21.8+2 cde 11.1+1.2d
. 50 80 11.3+0.3 ¢ 3.2+0.2ab 21.7+29¢ 16.5t15¢
cultivated
100 11.5+0.8 bc 3.3#0.1ab 22.1+1.7 cde 10.5+0.9 de
60 11.2+05¢ 2.8+0.2 bc 16+0.8 cde 9.8+1 def
100 80 12.9+0.3ab  3.7#0.2ab 15.621.1 cde 9+0.8 defg
100 13.4+0.2 a 3.9+0.3a 13.3+0.8 de 5.740.9 efgh
60 4.8+0.3h 0g of Oh
0 80 5.6+0.5 gh 0.50.1 fg of Oh
100 6.7+0.8 efg 1.410.8 de of Oh
60 8.620.1 de 0.4+0.06 fg 22.3+0.9 cde 3.6+0.5 gh
Non- 50 80 8.5+0.8 def 10.1 ef 14.7+2.8 cde 3.6+0.3 fgh
cultivated 100 9+0.8 d 2.1+0.5 cd 16.5+3.3 cde 4.4+0.6 fgh
60 8.8+0.2 de 0.6+0.03 fg 11.9+1.2 ef 1.440.6 h
100 80 11.6+0.4bc  3.1+0.2ab 12.2+1 def 8.621.3 defg
100 12.1+0.2 abc 3.1+0.4 ab 13.3+1.5de 5.2+1 fgh

35,105 oy iy Jletsl mlan 50 S5l 9031 b (5510 sme glis S e Bgym g1l sla i Silee (gt pa 40
Similar letter in each column indicate no significant difference at 5% probability level using Duncan's multiple range test.

S8l iy 5o (PIeS GBS Blite sl o (395
9. 5955) wliee bl yl jo MBL S pae 4 s Slge
iz oleS G lalid o (F Jg0z) ab (ofeS 8
S o yaie pl ool lild o s> (s paie
Sy9r2 polie 5l (S0 e wboe (Rl plalS Lo
Oegp e 53 (ootee QA g Ceml L8915 Glexlo o
byll jo g sain ax> U paie opl il cplplo o)ls
S ogbiss olS 50 (g n lyme il el ogllae
@lpe S8l g 4ty SLli 929 Sy o0 Hla3 4 03 5m
el D)3 w5090 Job 0 S 3 gl a5 5 ML
ol 0l ol lawgi yaie onl Sl Qi g oesl
2 ialeyl yo (Afshoon et al., 2021) ), Ken 5 gl
2 e OB n Ol p i 45 W335 svmline )8 (6,
de aopd Vee ol SleS 5 pae Lalyd
5 obe> pized el S 4 (gt 955 oudasog
Sy » 09> imle;l o (Hesami et al., 2020) I, ISen
CinS i Olgreds YBL 5l eolainl a5 &5 )5 ssmlive & )d
SUly Lol ogdce 0,8 ety Gl Sralidl el
5 Gkl 0395 Gilele) 9 O3 eS8 ML

sl9p Sl iy
s glpe CBb Gefign ouilb)ly sapS @l el 2
G5 bl 1 2l6S G5 3k 055 ML eS8t
“S G5 OBl cetS galSan i1y (59 355 X (2l
Mize 15 a5y Jlaio) g 55 55,55 955 %
R sy my Jlisl w0 35 958 x ML cas
o Hlas Sl duslin ol iz (¥ Joo) <d )5
Voo o)l g sibg olS plarear L et jles &S
A5 Jloel pas el yem 4y (559 5 (gosdianogs Hlade duoj
& Sl 85 05 s Bl (g e LIS 26T
Jlosl 5 (3955 2 )8 pas ol e 4 DBL ciS pue oS
Gl (il e (2 708) (2l G2 Lasgio s
L, e 5L (T Jsaz) ol plas 0s5 5l sam 0 VYA
Wiy CeiS oS wb ateie eSils demlie gl oy
30) e, WI-TY aolidl el Jidgy olS ol
3 Oer edddnegs Jlaie dops Ve o8 Ll
Lalyd 50) gy YA-D (oS (i cilizes ol
S zshaw ;8 (59 edbarosi ke wo )3 00 5 )8

Syl pae Lyl 0) sasys Y-FA o (eSS i
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03955 35 pas g (silgy olS plgreay ML cuiS Lo
ol s 4y TeS i bagie e Jlael ol yan 4,
aS ol Hlis 5 Slee dslae ol ool ogdle (T Jgo)
VASYE Sl el oty ol plgieay MeL s
odbdog Joie duoys Voo
2y TA-FA 5 (oS i cilises molaw 50 059550
2 Ogrs edddrogs Hlade doyd B0 08 Lylpl o)
2 (e 55 @b gl Jlosl 5 Jlosl s ol
Loyl o ML caisS pas 4y oo L_';.’.‘}Q’ c8b u>_cl))' u>_.;,\)lS
MWL cetS o o Ll s (e (25 5 6955) ailie

o5 il 18) gaws,e

Godddiog Jlaie do o B0 0,5 g il ol laicay
Gl leS 5 Lawgte gl Jloel Lulps 5o 030
@ o 2lse S8l 35 sl 2L e e 090
0o 5 caslin wlie byll o ML s pae Ll b
ML S 4 ol las @mls Ko pgw 3l (T Jsox)
30) o, AP-Fee il cely pidg olS lgica
3O O59 s odbdiogl lade dwoy Ve
2 ey FeeYe g (oS il gl
thw)o 05950 ooyl )‘.\.5.9 o0 O o).;)lS‘L:.,I,..J
4 o il (55555 5 LB o (S i iz
a3 (S G5 5 5955) aliie Laalps 0 Bl S pas
Tarig-Janetal.,) ol>G,b (5,155 olol 5 (F Jgoz)

o8 Ll

& S (815 Ll 51 035 ) (s5Lesl;T 2010
Oili8l el ((oliops 355 31 oolazul) o Fay™ & Lwols]
Sy 5 A Kool 09d o0 3955 =05 2D
Lis b 5 Ml ol by S mlan ailig oS
ML bl 5l ()59, oy glodlil 525 5 S Cash,
osle oy ialdl el &b ad, bz ol o
b jloss 0l )3 039555 (=05 @bl Sgme Saleg s 9 i
,o (Ghobadi et al., 2015) ) SKen 5 50l3 .ol o0
2L Grals cel oleS (i 2o S sanlie 953 iulejl

D D)3 )3 (e =)

Wl g 2lap Cb 40 (sulodgw iz Jole
255 ML cis @l Wby e @b gelul
U39y 958 % Ml s Jline 1o 2IeS (55 0395

ol el Jele 1y @8 aly (g0,90 Jobbo o ML sble
508 ol RS

Jole as o Lol 1 aS ol i il ly sz gl
x L cnS Jlate Sl g o0 SO Jlio mhaw (o 548
O X (59 995 x ML S (ailSams 5l 5 oleS s
oigine dils (nigp p sy gl Jleixl gl o leS
O b Gl aglie mls Gulul r (F o) 0l
g olS lgriedas MBL S Jles jo ails (g e
S8 ol pen 4
ClS ezmed (T Jouz) ab cdalin oleS i pas
G,y YE-YPP ulidl el Jidgy ol lgreay ML

5 Oy (Godddog Hloke oy Ve

20 059y odbaogi Hlade dwoyo Ve
Ll 10) (60,0 OV-YVO o 2TpS i cilises gghaw
Cilisee gglans 35 ()35 oddrogs e do 5 B+ 5 )IS

S8 el 50)

S8 pas Ll j0) g, 00-VF (@.Tﬁ,f S
als gy 5o (oS G5 il sl ;5 (3955
O g (6995) wlise Loyl (o DL ciS poe @ S
als 50,y iy Gamslio b (F Jsoz) o (oS
el leS wad 25 Jlael a5 C85 am olgioe
Slable ol &3 sails o (g g 0, Sles i oS
sdnlive 095 iule;l ,o (Soltani etal., 2013) Ko
03)57, g0 JEily Jis Jrals sl Sl 15 s S
Jalore el cdale (gasi o il &) o il 4 Syl
3cdl eldl (s 4 Cad) S j0 bpaiia g o
ke (Hesamietal., 2020) 1, Ken 5 (olu ;555 (ggus
G Bk 5l S 4y Slgs Ll Guils S ws S
IRl g S (s, lgime Gl el o] gLl

Dgd o0 oS gy 9 (359

Ul 9 stlp2 S 40 g (S 2 V6
o8 Sl e Sl by s gl ol
SIS A gy 095 x ML cusS” Jlite 51 (39 %
X gy 995 x ML cuiS gailan Sl g ()30 255
5755 oIS 2 aoys Ky Jlaiol gl 5 S 5
O OBl ceiS” blate Slog o g ails 5 olen 8l
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e hans ol o 4 095 505 pae 5 (L2lg olS e
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als g plop <l o 5958 S50 @D Slade cn i
@S s g 51 Jgo) wog bles plo 4 o
oS lgieay MWl cas a5 ol lis il annlie
Voo Ll j0) e, VNV ol cely gl
Jlesl 5 Jlael pac ol o 4y 055 cddidngs Hlade as o
pos Lulyd 59) (60,0 YT 5 (oS (25 @Ml ebas
o5 pdle s Jlosl 5 Jlosl puc ol jon 4y 039 505 90 )18
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gl 50 Ojsr edbarogs jlaie woys Ve oplS
2 03955 obdnogi Jale 303 00 (S A5 Lawse
gl 53 O Sl pas g ol 5 i slaw
Ve g FoYP N ralS cel w4 oS S awsie
& Comd (29 8L 39505 (gys0 e 2b 50 ey
2 (F Jooz) ab alise Ll s o ML cutS pas Loyl )l
sigs oL lsiear Bl e o Silos dlio gl ol
Ao, Vo 0 plS bald 0) sas,e O-F pals el
(e 25 iz ol )0 )35y oddaog jlake
0dbdogs Hlate duo,d B0 0 5 8 Lyl 40) (saus 0 F-1F
sx0y® BYY 5 (SIS 5 hliss oo 53 3955
S LR it ok 13 G390 0 )8 pas Lyl yo)
CiS pas dy Sl &l 03558 x50 b 0 (&
(F Jgoz) o aliee dasl o 50 DL

23l saadge S5 Jale 5 a0y K il s o
355 x Ml S gailfanw Sl og o e als g olen
o S8l gatedge iz el (eSS X (3955
So )0 Sy g ey gy et mhaw 5o i S als
ols las 56 Sl auglie gl (Y Jgo) al jlo ssse
poe 9 O9r o5 pae olyes 4 ML ciS e oS
Sz Ble ol piie gl oS a5 Jles!
Oeized (7 J9ix) o 4ils g (2lea SBL 5o suiesge
olS ylarieds YL S a5 ol lid 1Sl duslio s
Voo 0 )8 Lylyds j0) gao,o Y-V iolidl cely siligs
bvgio 5 mle gohiw ;5 (g ooy lade wo)d
S doy3 B0 0,5 Ll s (0) sae 0 F g (2leS il
Jele 2 (SlpS 25 @dle ghw 53 0397 oubeog
ML oS Lol s jo Lol ol olgp il gaindgm Sy
odldogl Jlade do g3 Voo 0I5 g Lidgs oLS laicay
doyd B 0,8 5 oleS S Jlesl pac ol jen 4y 368
ch Jloel 5 Jlosl poc olyan 45 555 sdbapog e
260y 0=V 57 el C 4 oleS A5 bawgte
oudline cblins oyl 1y o MBL S pae s Cannd Cats oy
by ol (lgreay WL CoiS (izmen (7 Jg02) w0 S
Aoy Vee o8 byl () gao o V-5 e ilidl el
oS Lagie g mdle goliw 0 (39 cadacey ke
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Table 5. Analysis of variance the effect of faba bean cultivation, N fertilizer and water deficit stress on some traits of

maize
wys  OBAEGseR S Ol s @S plere SLib LB bl @,
Ol ot 29lio 6;'57 <lep il als slep el G5 359 5
S.0.v of Nitrogen Nitrogen Nitrogen recovery  Nitrogen recovery
productivity(shoot) productivity(grain) efficiency(shoot) efficiency(grain)
Bheds oy 71.9° 14.6™ 61.6™ 0.3

Faba bean (F)

iy 891.3" 130.2" 44" 0.03"
Nitrogen (N)

oS » ,
Water 2 28.4 828.9 1.0 0.001"s
deficit(WD)
FxN 2 47.4" 256.9™ 36.3" 0.1
F x WD 2 12,7 665.9™ 0.2" 0.006™
WD x N 4 26.6" 696.1™ 0.7 0.007™
WD x N x F 4 52.3" 441.8™ 1.5™ 0.004™
s 36 16.3 11.6 0.4 0.0008
Error
Sleeicays 12.9 8.0 147 26

C.V (%)

el 7 9 1.0 Jl.o..}l C.]a.w 5o )bu’_;.x.a ¢)|~>‘5.2.v.n Eyles 0929 pAE i i

** * and "™ significantly difference at p< 0.01 and p< 0.05 and not significant respectively.

w5 % 9 NS

(1410 @3 Slhio (B TS G 3 (3590 995 MBL S Ol 1 (uRilen dumnylin £ g

Table 6. Mean comparisons of faba bean cultivation, nitrogen fertilizer and water deficit stress effects on some corn

traits.
Sz Jole Sz Jole . s bl ol edbb 2l
ol gutasp Al gukasg o bﬁ,‘@“). A CU IR, NERIT NP NS
Partial Partial =5 097 «l o395 Nitrogen Nitrogen
Water  factor factor 1eaNItrogen — Njitrogen recovery recovery
Faba bean N deficit productivity productivity productivity productivity efficiency  efficiency
cultivation fertilizer stress (shoot) (grain) (shoot) (grain) (shoot) (grain)
kg kg™
60  230.5%1.7b 30+2¢ 35.4+1.5 bed 45.9+1 cd 1.4+0.07a  0.69+0.1 b
0 80 233.1+4.8b  48.7+26h 43.3+3.3 a 49.7+16bc  0.740.05c 0.98+0.05a
100 282.2#5.2a 76.3t3.8a 38.1+1.6 abc 52.3+15b  1.1+0.07b  0.67+£0.09 b
60 62.7+2 cd 11.1+1.2f 28+1.3 def 41+1.6de  0.5+0.05def 0.24+0.03 de
Cultivated 50 80 73.2t1c 21.6+1.2d 25.2+1.7 efg 41+1.2 de 0.7£0.02c 0.44+0.01c
100 734+11c 235+l6¢cd 27.5+1 efg 41.7+1.7de 0.740.03cd 0.31+0.03d
60 35.6+2.2 e 9.8+0.6 f 20.7+1 efg 40.1+1de  0.5+0.06 efg 0.24+0.02 de
100 80 39.7+2 de 11.7+0.6 ef 24.3+1.41g 37.5+2¢ 0.5+0.04 de  0.3+£0.01 de
100  40+1.1de  12.4205ef 31.1+3 cde 37.8+2.5e  0.5+0.06 def 0.21+0.05 de
60 of Oh 41.1+1 ab of Oh 0g
0 80 of Oh 38+1.3 abc 52.4+35h Oh 0g
100 of Oh 37.5+2.9 abc 66.7+3.3 a Oh 0g
Non- 60 70.6£2.5¢c 3.6£0.3¢g 29.2+1.4 def 42.9+2.1de 0.5+0.07de 0.07+0.001fg
cultivated 50 80 69.3+2.3¢c 9.6+1.3f 34+1.5 bed 45+1.7cd  0.4+0.02efg 0.09+0.006fg
100 77£1.8c 19.7+1.1 de 35.6+3.2 bed 49.4+22bc 0.3£0.02fg 0.2+0.004 de
60 33.3te 1.4+0.2¢g 26.3t14¢ 40£2.6 de 0.2+0.05g 0.03+0.003fg
100 80 38.4+le 11.5+0.7 ef 21.9+1 efg 39.7+15de 0.5+0.06efg 0.24+0.01 de
100 42.4+1.3de 12.5+05ef 26+1.2 efg 41.4+2.8de 0.4+0.03efg 0.15+0.01 ef

35,5 oy iy Jleisl mlans 50 5SSl a3l b (g )lo ire Cglad S i Bgy> gl sl Silie et p2 40
Similar letter in each column indicate no significant difference at 5% probability level using Duncan's multiple range test.
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