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Abstract

In the low soil moisture conditions, which affect the absorption of nutrients (especially nitrogen), it is necessary to
establish a balance between the nitrogen consumption and the soil water availability to plant. Therefore, determining the
optimal level of fertilizer to achieve high plant performance is one of the important goals of the research. Green squash
is cultivated in the Sari region and no research has been done about the effect of agricultural inputs on this plant.
Therefore, in this research, the effect of drought stress and nitrogen fertilizer on the yield and water use productivity of
green squash was studied in 2015 in Sari city. The experiment was in the form of split plots with complete randomized
blocks design in three replications. The treatments included four irrigation levels of 25, 50, 75 and 100% of the required
water as the main treatment and three levels of zero, 100 and 200 kg/ha of nitrogen fertilizer (urea). The measured traits
included length, width and weight of single fruit, total plant weight, number of leaves, leaf fresh and dry weights, leaf
area, total yield and water use productivity. The results showed that the highest yield, fresh and dry weights, width and
number of leaves, total weight of the plant were related to the combination of 100% water requirement and 200 kg/ha of
nitrogen. The highest single fruit weight and fruit width were observed in the treatment of 75% water requirement and
200 kg/ha of nitrogen. The highest water use productivity was related to the treatment with 25% water requirement and
200 kg/ha nitrogen. Considering that a 25% reduction in water consumption resulted in 12% reduction in yield and
more than 30% increase in water use productivity, the 75% water requirement and 200 kg/ha nitrogen can be introduced
as the best treatment in the water-limited conditions.

Keywords: Drought stress, Water use productivity, Nitrogen fertilizer, Green squash.

Background and Objective: In the water-limited conditions, the root uptake of soil nutrients, especially nitrogen,
decreases. Therefore, it is necessary to establish a suitable balance between the soil water availability to plant and
fertilizer application to avoid excessive nitrogen consumption. Allocating optimal amounts of irrigation and water to
increase the efficiency of water and nitrogen consumption is important for farmers. The optimum use of irrigation water
leads to maximum crop production, achieving maximum profit, reducing the amount of deep percolation of water, and
better farm management in saline conditions (Mousavi et al., 2013). Although green squash is grown extensively in
Mazandaran province, few researches have been done regarding the optimization of water and nitrogen fertilizer
application for this plant. Therefore, this research was conducted to study the effect of drought stress and nitrogen on
some physiological characteristics, yield and water use productivity of green squash in Sari region.

Methods: The experiment was in the form of split plots with complete randomized blocks design in three replications.

The treatments included four irrigation levels of 25, 50, 75 and 100% of the required water as the main treatment and
three levels of zero, 100 and 200 kg/ha of nitrogen fertilizer (urea) as secondary treatment. Irrigation treatment was
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applied after observing the first fruit; all treatments were fully irrigated before. Nitrogen fertilizer was applied in three
stages, one third at the beginning of the growing season, one third at the time of flowering and one third at the
beginning of fruiting. Finally, plant traits and water use productivity were measured. The statistical analysis was done
using MSTATC-C statistical software and the means were compared using Duncan's multi-range test at the 5% level of
probability.

Results: The analysis of variance showed that the interaction effect of treatments on the growth and reproductive
characteristics of green squash was significant. The vegetative traits such as number of leaves and leaf weight were the
highest in the combination of 100% water requirement and 200 kg/ha of nitrogen fertilizer. Plant reproductive traits
such as yield were also affected by water stress and fertilizer. The highest yield was obtained in the combination of
100% water requirement and 200 kg/ha of nitrogen fertilizer, and the lowest value was obtained in the combination of
severe water stress and zero nitrogen fertilizer. The water use productivity increased with an increase in water stress and
fertilizer use. The highest water use productivity (i.e., 21.52 kg/m?®) was observed in the combination of 200 kg/ha
nitrogen and low irrigation treatment. The improvement of water use productivity by increasing the nitrogen
consumption can be attributed to the increase in yield, because the water consumption was the same for all fertilizer
levels. Increasing the nitrogen application, by enhancing the net photosynthesis, resulted in an increase in biomass
(Raun and Johnson, 1999).

Conclusions: In the studied area, the interaction of drought stress and nitrogen fertilizer had a significant effect on all
measured traits except for the number and area of leaves. The deficit of water and nitrogen decreased the yield by
reducing the yield components. In the favorable irrigation conditions, the highest yield was obtained at the highest level
of nitrogen fertilizer (i.e., 200 kg/ha). The highest productivity was obtained in the combinations of 25, 50 and 75%
water requirement and maximum nitrogen use. According to the results of plant traits and water use productivity, the
combination of 75% water requirement and maximum use of nitrogen fertilizer (i.e., 200 kg/ha) can be considered the
best treatment in this experiment.

References:

1. Mousavi, S.G.R., Seghatoleslami, M.J., Ansarinia, E., Javadi, H., 2013. The effect of water deficit stress and nitrogen
fertilizer on yield and water use effeciency of Calendula officinalis L. J. MediC. Arom. Plant. 28(3), 493-508. (In
Persian with English abstract)

2. Raun, W.R., Johnson, G.V., 1999. Improving nitrogen use efficiency for cereal production. Agron. J. 91, 357-363.

How to Cite: Hasni, A., Akbari Nodehi, D., 2024. Improving yield and water use productivity of green squash under
different levels of water and nitrogen fertilizer application. J. Soil Plant Interact. 15(2), 33-48 (In Persian).
https://doi.org/10.47176/jspi.15.2.13051

34



https://doi.org/10.47176/jspi.15.2.13051 FY-YA :NO(Y) 1 ¥oY olS 5 St Ly,

ol 5 S Ly,

https:/jspi.iut.ac.ir/ :aellead él? Al
YVAY=OYAS 1 S 1 LLs YVAY-0e V¥ :LLs

éﬁjyibﬁjsdﬁuc‘,bwkﬂj.\s egyidﬂdjjeﬁjbﬂmﬁé\EJ

D)9

s 681 s4ls 5 g ple

U'Ji\ LJ.@.,ZV:G cw%\ bbi oK..i..’lb ‘Lf"i"'lg CL\.& 3 Lg‘)‘)}l..'ls cJS.."l.'v\) guT L;,.;.L.é.a E) rj.l.& a)‘}g
d.akbari@qaemiau.ac.ir : 55 ;S Gy (L3 J e

(VEXND 15y Gl N Fo YN Y/YY 16,5500 Fob AY YA sl s k)

oS>

.

5 an 033,58 et el G0 e 0,8 on 513 B o (03555 0 haaw) ME polie Dl i St by 35S il s
G5 ol e Bl 5 SGelS 5l s e 4 O Sl 6355 gy e S sl Sl (05 S s gk esl
ol 0d 25 oLl LSl gy (5555LiS slaesles U 3550 5 s 0S5 ks SIS (5ol adlate 3 sdes S pots o 5IS
ol Ol b 53 WWAO o5 Il 3 o 50S O G ame (o300 5 5,5kt 55,0 355 5 St 25 50 Shwsn ol 3 opl sl
sl ol b ol 586l Ll S5 w53 sl ol sacS 5k = b LB s e 2 sla S oty iilasT dd e
Sl 35 (o) 4555 55 355 LS 43 0 S 4 kS Yoo 5000 ‘jé_.pcla_wuL_:chfé)}:Sl_é;del:j doss Voo sVO Do YO
3 dsmanme |55 Ses (S e 5 ST 055 003U 055 oS bl i S 0535 o ST 055 5 20 b Jeld sl 1Sl
JLA.:‘;@L).EJA6){JSOJJJGL§J{>‘M}&J9“.§¢;})D}Uoj}‘dW}%ﬁdﬁﬁJ‘)ow@u‘Lﬁﬁgik_éjwéjjbjé{
5l 38 Ao 3 V0 Sl & bsse osme (58 5 g ST 035 (2t 3 W55 358 SIS 53 oSS Yoo 5 S5l asys Vel L
DS 53 0 SIS Yoo a5 T 5L Ao VO L slass b e T b mn (650,40 05 e el 55,20 558 ST 3 0SS Yoo
O ae (S0, Ll Bl Lo Yo 5l i s e 2alS Lo 3 VY Ol O e (o3 YO Ll LSl aam o bl 035 059 50
e ol S Ll 3 53 e e Olse 4|y €55 55 555 1S s eSS Yoo s &1L Ao V0 Sl U185 o ds Jol

2 S

e 338 55 25 355 (Ol a0 g (S 5 1 ghdS glaely

©NVE ¥ ol gl mno ols & Glae s ) izl

u»pTJ:CJJ.;«Q\ﬁqb,h;duﬁyw:wlxL)fiAOlesjlqﬁ):}:uu:.At}}ﬁ)om):w}i)gal}fMAJU.AJ\ @ @@
il Sl

Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).



https://jspi.iut.ac.ir/
https://portal.issn.org/resource/ISSN-L/2783-5014
https://portal.issn.org/resource/ISSN/2783-5286
https://creativecommons.org/licenses/by-nc/4.0/
mailto:d.akbari@qaemiau.ac.ir

P35 S5 5

VEoX / pss oslad / gazily b/ oS 5 S Ly,

25 i by S p S S O Ul Lol S T e
(Refai and Hassan, 2019) ol osls ol

aS s 0SB sl slaan s syge 3 agn o
3l JUSa 53 0SS Voo 500 o 0350 e pslis S
Sl (B2 055 0 o el 035 S5 1l )
sls ol cl_u s .(Krishnamurthy and Hunsigi, 1998)
2 N par S s Shee Sepl s b 6)@.](5 Lyl s s
Slaicips o bpan Sl s o (LAl 53 e (S e ol
ot 3 S e i ol a5 s Jlas Jlasd
555 il m o Sl )53 (Xuetal, 2009) 45 Al
$39S = LSS 3 p S S Yoo ) o0 D0 i) s %0
o35 ) osme M (St &5 A Gasle (G Loy
oS 5hS Yoo s ,lS 55 alsylie 055 5 0l 5 Shas o s
Ol Siass ol (Gholipoori et al., 2006) ol sy O35 2
SIS oy 5o Wis 0 35S wagr S pae pl 3 &S Wased Ol
9o 3, Shes o 3 Shas gy 53 05w Sl (A Ty
5 iy Ay ey 3l sl a3 O 5, Slas (sl
okl slasles BU e sliea il nlE
Golkar Lv g b3l a8 T G s 033l 53 Shas
Ao Fo Fo Ol i ol slasles A3 plilet al. (2017)
A ol 0L s b S s s T 5l A3 VYo 5 e
s Aoy Voo Sl s ag O G a1 55 Shes
3,80 T 3L dsps Pe 5 Fe Yo slajlad 43 5 el Juol-
e b (6,505 sy il el do s V5 OV TF L e
S 5 (A3 deess Voo s A0 Fo i) S LleS les
= OLSs 550 S5LS V00 5\ Yo Ao i) 655 %5 555 oo
.(Abdzad-Gohari et al., 2014) .. cb.u'l Obmasl J gems (95
(=l Sl desa Voo JLas s s S 1S Ol Kaasy ol
oo 5o slasles Lol sl Jtals alS (sla, 556
g3 Shas 4o )3 50900 Sl 5 053 SeSole EalS s
LS L35 S 50 L3L h iemas 5 Olmesly

5 i ole Ll 1S SLs Ol sy w8 hal i s

4o dle
Yy adax 3 (Cucurbita pepo s el L s 58
S gll 4 S eSS el ool oL gousles
e S < .(Grubben, 2004) .S s (g he slad s
S PO JSR. N SUUCEPIUY- S SCIION B P W
Al 25 S Sl o Shes e S esdle SO
3o oS Sl b olie 35S (55 a5 e da S
s S 538 e gl s oy > (Sadi et al., 2010)
Jolse 3 (S O3 5aS 55l sdge 1y ol S A5 s e
S Ol 35S Ll i3 cmal GlalS a5 oliS's sdome
Cely ol ol 5 Bl IS 035 5 ehsa ol ule Ll
308 Sl ol el Ol oy sllan el oS 3530
2 SR S 3s 8 ass SBan B335 13558 Gy
.(Khurana and Singh, 2000) 33,5 (¢ lss 35 o,lus 5, Shes
Ol G e L L2l 6l bl O g polis ol
g b e Al 3l s Canl 01 5LES 6l D 20
OALS ity sy 5 e g a0 Olp ol
L3l Gopd Tl 53 48550 g S pde 5 O s iy 8
.(Raun and Johnson, 1999) > §

S0 D0 T0) ()Ll ik sl 3 s ey
doss)ee VO D0 (Y0) 4y i 35S 5 (ol 5l Aoys Voo
5S oS O G me (5550 2 55 Shee (S 03525 5L
3y Slis plad ol OLE Sialesl =l A el sl
D5 elesl lasles iiSan 5 ool SBT 36 ot ey
O35, 3L Ao s VO 5 5L dops Voo Jlag i S
Al re (S0 e Ll Slinly 5o 5 sl Ol seas
clacy s 5l o s Jiass s (Dolatparast et al., 2023)
dezyn Ve sAe Fe) LﬁTpJ)L":‘S a B s (ol il
A3 Voo 500 YO i) 4555 355 maw Jler 5 (T 5L
Sl als Ol @Lﬁ AL gy e 9IS g (855 5L
R e 45558 35S J s Voo 5 ol L Ao Ve

G302 2 e sl W o3 Ao Sl il | 5 Shee

X2



...Cﬁnwﬁjﬁagyidrmd)yﬁ}:ﬂwdwjl

P25 S| g g

3o o o Ky Gy 0 e Jee) i3 5l S Ll
ol U s bl ol 3l cis 3l s sl
—pll Glatassy elul SRS o o e ol s
J_.Zujf)_k;‘)b O/VJ_)‘JJ (_;JLA*;LQ\JJA.EJG_M)J ol
39S oS (gl AlS o 5 iolis (Akbari-Nodehi, 2010)
s el L35 UL 5 Sle cra s sl Jl e 03 e
s S L s o/VO 5 /A0 0/A0 o/A il s 5 4 FAO56
LS 5o, Lol O luds (Allen et al., 1998) 1
l_’Ju.L JL‘:&‘}OJ\.& wl;;» Lﬁ)l—aﬁj @M)J/\° _}"‘J” LS)L.‘.JT
() dodr) S Jalos (S 801 GUL oS Slis 4 x5
Sl a4y Lo lsd Slabe 3 sl 50
Sl glacsas ool ailie oly) 8 Jad 53 cnlis
3 pd g el b O son
OS a s bt S pen Lasles ol STl
R R o e S T - L A Y|
Sled Gl s 50 S de w dn ann g &Y s S
5L doys el 5 s lasless 53 5 el el do3 Voo
Gl lajles dlesl gl s Jles! 5L 5550 O i
A.Lpb cj:w;;:.:\.w Voo J.)\J.) LAs_bJ) WLS WA r\}u\ L;Juﬁ‘ wﬁ)
Voo J"‘J" LAQJSA:.ZB}JZAL;UL»O° )"‘)" A_.iiJ) S LA‘G);
soedd S el o b S a v ai s S b s e sl
5 03,5805 dadip 51 e o plo) bl Aoyl
Slac il e sy lad (b ojs s |l Lol gl e
slagsbon 5 SUT L ke oa slacile s ol p3Y
b s Skt Cagb e bl plnil 0T (gL s
3ol (Sl G35 oypen 5 Obe 53 555 G olS ad
ol s oo SLs eslind L6 Ol a3 70 S Sl
slasled Ad pll sl e 4 5 Ao s Voo Sles )y
b )[_.:.’ J))_A g_)i )‘Ju_s.a .l_.,o)) ) ‘O° cYa (6}\-:4“,5) ﬁ)

Q;Q:—l_.ﬁ.amc\;—)ﬂbd)l_:juid\ﬂﬁ ISR PR

v

wu(_g)\ﬁj.:rjj}gMJ&)bﬁﬂUMij)ﬁo}i}M
Sos 2 SLx o Csby eal b B 2e 05550 Ols
o s Jlasl 5 a5 m 35S 5 O 5l ang eslizal ol
)’( u_...“ab (_;LAQLQJ‘ J}M L;ﬁlj-é\ﬁnpk; .4\.31)5& Sy
g e s ool 3l (S e O e 3 g
laal 31 SO e 3 Sas 4 Ol d\ﬁsﬁng)le.a
BE eJJ‘Z_wf Q)Hbj_w).lj aLug ] ULAJ}.{ U'i‘ e
a)\_{)} év\_}‘ 6LAU:,.A}J.: L;j J}«::JG g:,.\:,s Q\JJ.:)LA Qh.w‘
53 oLS ol el s W, 38 5 2l Gae Siluane
hla b u:"“}j—.'. uﬁ‘ w‘fl—d Ol 0l fl}u‘ ol UJ»‘
Sose gt 33,5 5 S Pnid Dlo Sl F Wi

W23 8 plnil (gl adlie 53 s 5US olS T G e

LTSNS
oo 33,50 2 O35 5 SolelS BT ey 5 shen
Oliw e 53 I¥A0 el Jle 53 aalesl 308 O G ens
sb 5 Jld adds o a3 Y7 LUl 20 b ol
Cla_.ﬂ)'lj_hr° CLL,)\Lu_Ef; aids Ve a3 OF oLdl x>
B s eain 2 e S S sea Silesl s |l Ls
Slasbes Al el DS a5 alas S (glas ol Cjb
Voo sVO 00 YO (golul o Sl Jold (s 3550
o a5 ol Sl Olsea Sl s, 5 IR
o35} a3l 455 5 35S JLoSKa 3 0 Sy LS Yoo 5000
il 6055 slasles Ll sl 4 e b sl Olyen
35S 5l 5 SLs (M asle Oy a3 b 5 S 0505
5 Sem sla S s (V) sl 3 s Ol e (6508
ol 0 asls 0L S _lend

S s slaesls (elal oy iy b (bl TSl
() doles) Wi asles S
ET. = Kp.EpanKe ")

Epan G 53 e shee) oS B ,a5 5 e Rl ETe O s &8



S 5 S Ly,

bd\u/ehf

*

\fov / g2 oyl / VA.\}:

P35 S5 5

weoy N . . . . . X .
ey Il 143 171 vEr'0 IL’L 9L°0 0¢ L1 8¢ €1
(/M%) (m/mo5)
(w/Sp) % )
noeded yutod Sunpm (m/m05)
(;-8y S (%) JoBRIIXD JOBIIXD pajeInjes EE 1 EucmEL.m JUIIU0D (c-wo B)
snioydsoyd uddoniu pajeanjes Jo Ayanonpuod _ ) _ 101eM Ayisuop
S[qe[IeAy (;-8 Su) 1oL J0 {d [BoInoa] Fe) Jid) pajeInjeg ying
2INJX9) wnissejod (24) uoqied S S " £ . -
110 |ce S[qeIEAY owesio s so(o S.JU so (o |T 4 Ay (Corr o (cComr (Cor €0 QS
§ s 2 P : WFz A . 3 o . AL 2y .
Mo ase e o B el e AN =fegn Flsd Fmn™ ipses” i ) 7 Keles”  CqfrD e =gl

(104e] WD ()¢ 0] () [10S PAIPNYS JY) JO SINSLIDJOBIBYD [BIIWAYO PUE [BIISAY] T I[qEL

< ¢ FRgTP pieg” O gl e (g o 1] o T

YA



...Cﬁnwﬁjﬁagyidrmd)yﬁ}:ﬂwdwjl

P25 S| g g

S ¢l = (Kiani, 2011) A 4 S L5 j5 455 J...)Lz..f
et el Cosb e (5805l el TA SialesT ol
b3l s ij S ki 53 ugby doys (6 Se sl
Sl e o (g lid Sl oKzus 3 eslinul L
\V}V° J—"‘)’ g.,.:;‘jjd_fjav\..: &J;a)l.,\.:‘ JL{.»Lﬂj.L”S \O°°
g;,_izlsﬂb.éstléLQ\_<.>?-)|V\_E.A.MT¢WJ@L;})M)>

5805l o sl (g ,Sesll L Skl 2L
Qﬁfﬁi)suﬁl\‘* ccjjé [)‘i‘)’ Q;&i)\ Q}}J"
() adaly bl 5 55 3550 O Sl desloes 31 S
Slas Jlasl s e il O 5L doys elal bl
)j..@.b)‘&:_.iuv\.l JLA;\ L Lﬂjj‘ aJAL;A)leSJL:j
oj‘L\QQJU)yu%QSb)JBJW&wwﬂ
L;\.x:...wy&ﬁ‘%fm):djjjzgsjs..xj.u«Lg)L:J
d\J—U‘)J f‘}_w p@j&bﬁ dlﬁ)).) fy&ﬂ“)uw
Al esls s O sods A6 50

o/ Cﬁjbbgfﬁck_wmxfo\iwbbgﬂéa.ﬂ
L.vgﬁ&.i}}cjuij‘ugﬁg}s.}‘.bﬁu:)w\{sﬁﬁ)}
S35 31 035 kb 51 ey )l la B35 5 iy 5515
uﬂj—p)d}—b”\'ﬂ;dj-:§°)‘“\—"d“§>6))ljb“§b'ck‘”
5000 5 asie Sles o3l KKus e S s e L Lse g
G35 63315 Losee SO 035 Ad Sl S S seb 5l e
A g S5l

N3lp 5 Sl eslil Ly Lsosls Golal o 5 a2
Ao sl sl eslinal U s ke 4nylis s MSTATC-C

W <=l>.u'l Ao 0 Jla| ch.w 53 5Kl glawls

b
85,35 (bl Sl 3l daesls sy a0 elad
:_,_.,)bf:.uj.xjd.lﬂ':) du‘}j}jﬂuoiwﬂ)

(Y dsa=)

Y4

5 5 oo 3,0 (V) daly Sl edkdarale T 5L (& )
Voo slag 53 5L 3yse Ol Jlde w3 S 51,3 OlalS L
xSe 20 Y/FE) S 3 cao e Yoo 1 T 5L s
Cel 035 (S s

Sl 3110 )3 Dl - 53 4 YA SAsS 5o 508
oS U U iS5l e bajled s ciS VA0 JLe
o3 ol 35t 3 iy U Gta e P o311 1) 40550
A (1) alaly bl (em) ol Of Jlde s gL
:(Huang et al., 2004) 4% Jles! ba L 31 S

_ (ch - GW )Zpb
2

d (Y)

Ow (@) 45530 SlmS 3 Sb S35 Cusb, Ok 0T s oS

Gor Sl Z (/) )l Oles 0> S 55 sy
el (glem?) S g alh JEo py s (em) ad )y anw s

sl (7) a5l eslinl L (P) %‘T S e (S50 4

:(Huang et al., 2004) &

)

éﬁ)ﬁ:ETan%)?%))JSeﬂhﬂwYLOT)JAS
I SS ¢l ETa pslie omal (O caSe ) a3l
ol sty (F alasl ) OF 00 aslae Sl eslinad b L les

ET, =P+1+AS-Dp (f)

Ay Jeab slgml g lanl 53 OF o Sl uas AS (0T 3 oS
;.j D, 5 (mm) ¢ Ll ;.j Sldés T o(mm) vf.).j)\{ P «(mm)
o3Il g (ool Of Jlie Ogar ol (mm) s _28a 5
bl ) as e LS B S sk (Sl
A 0w et iSOl Jlis 3l gl 5las S
il e el L S )50 (b8 s e
Hsme &S5l ol 5l 45 S s el sy
S Slas 5 edd plol (ol £ ja) St cusb; i
Ay 20 Lo e 4 sdis S o3l cusb s olie

Ol gsas odsl sty St b Jlie (& O 7o)



P35 S5 5

VEoX / pss oslad / gazily b/ oS 5 S Ly,

Wis e oS 5 S i il sl b o e 508 sy b S 5l 2 bl 4 @l .Y doder

Table 2. The results of variance analysis of some growth characteristics of green squash under the influence of drought stress and
nitrogen fertilizer
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Table 3. Means’ comparison of the effect of drought stress based on water requirement on the growth characteristics of green squash
fﬂ&i»'ojj fﬂcla.ﬂ (A_y_-ﬁdj-’q)e)l-«éudjj

ij..: Slass g.fj.: B)'U d)j L;’TJL:"

Weight of aerial parts

i Leaf d ight Leaf
(Number of leaves)  (Leaf fresh weight) (Leaf dry weight) ~ (Leaf area) (without fruit)

(Water requirement)

per plant g/plant g/plant cm?/plant kg/plant (hs3) %
32.6% 37.42 19.42 1174.02 2.852 100
31.3b 30.9° 16.9° 997.3b 2.34b 75
27.9¢ 22.9¢ 13.2¢ 766.6° 1.32¢ 50
26.94 16.84 8.64 641.74 0.964 25

Ll Las L Ao gy ezt mlans o SSls Gsasl iy oelad Sl sme ls S i Y G S Pl glls slel (O g a5
Means followed with at least one similar letter in each column are not significantly different (Duncan, p <0.05).
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Table 4. Means’ comparison of the effect of nitrogen fertilizer effect on the growth characteristics of green squash

S ol S et U5 S Sis 035 S e (o8 O5) ol O35 TR
(Number of (Leaf fresh (Leaf dry Leaf Weight of aerial parts (without (Nitrogen
leaves) weight) weight) (area) fruit) fertilizer)
per plant g/plant g/plant cm?/plant kg/plant kg/ha
28.2¢ 24.1¢ 12.6° 642¢ 1.5¢ 0
29.7° 26.6° 14.1° 767° 1.8° 100
31.20 3042 16.9 9972 2.32 200

.JJ)UJJK.&J.QQM):@JWICEMJA Sl Q}A)'Tdi)) ol ol s ol S rie N G S BBl Gl slael (O st S s

Means followed with at least one similar letter in each column are not significantly different (Duncan, p < 0.05).
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Table 5. Means’ comparison of the interaction effect of drought stress and nitrogen fertilizer on the growth characteristics of green squash

Spolas Seiboy Sy sl Suphe (e 0sl) ol 05 WSS P~
(Number of (Leaf fresh (Lea}f dry (Leaf area) Weight of aerial. parts (Ni‘tr‘ogen (Water
leaves) weight) weight) (without fruit) fertilizer) requirements)
per plant g/plant g/plant cm?/plant kg/plant kg/ha %
31.3¢ 33.3¢ 17.4¢ 1077¢ 2.35¢ 0
32.7° 36.6° 18.3° 1171° 2.78° 100 100
33.7° 42.22 22.42 1276* 3.342 200
29.7¢ 28.7° 15.6° 9334 1.87¢ 0
31.6° 30.4¢ 16.5¢ 9854 2.33¢ 100 75
32.6° 34.7° 18.7° 1074¢ 2.81° 200
26.3¢ 20.7h 11.48 6682 1.06¢ 0
27.7¢ 22.68 12.7¢ 777 1.27f 100 50
29.3¢ 25.6 15.3¢ 855¢ 1.62¢ 200
25.3h 13.7¢ 5.8! 5811 0.73! 0
27.7¢ 16.7 8.6" 632N 0.88" 100 25
28.3¢ 20.21 11.38 713 1.12f 200
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Means followed with at least one similar letter in each column are not significantly different (Duncan, p < 0.05).
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Table 6. The results of variance analysis of water use productivity and reproductive characteristics of green squash under the
influence of drought stress and nitrogen fertilizer

s_éf,a.p (S50 8

1y J 5 - 1y U3 1 slass e . - N
i’: )b j’z’;uﬂfc i’i‘: .J-} (I—:" b aj:,a},gl.a& UT (o “"‘\ﬁt‘.""c’l“"'
ruit ruit ruit umber o ’ s
length) width) weight)  of fruits)  (ruityield) (Water use (d S.0.V)
productivity)
| <5
3.4ms 0.34 ™ 114.5ns 0.083 s 43138 18 0.161 " 2 A
(Replication)
1.2 036 ™ 472.6" 38.7% 383090* 40.4** 3 S
(Drought stress)
485" 122% 11933%° 548" 5675577°° 232" 2 sl
(Nitrogen fertilizer)
. e e e W32 38 X (S
0.92% 0.36* 261.8%* 1.7% 11534252%* 4.6"* 6
(Drought stress x
Nitrogen fertilizer)
o
3.4 0.13 62.6 0.19 1334374 0.22 16
(error)
12.7 10.8 5.1 5 3.1 - Ccv

eed Ao ) 50 Jlal a3 ls e 5 s re b S0 SOl o5 Sa ww g % as

Ns, * and ** stand for non-significant and significant effects at the 5 and 1 percents probability levels, respectively.

o 388 ol S S 5 ST G ae e » 955,55 35 B0 Gl Sl alis V J g

Table 7. Means’ comparison of the effects of nitrogen fertilizer on water use productivity and reproductive characteristics of green

squash
NG me o g s Shas 0 00 3laS o0 O3 o3 2 o0 Jsb Wis S
(Water use productivity)  (Fruit yield) (Number of fruits) (Fruit weight) (Fruit width) (Fruit length) (Nitrogen fertilizer)
kg/m3 kg/ha per plant g cm cm kg/ha
11.2¢ 18280¢ 6.6° 148.9° 2.2b 11.5° 0
15.3° 24540 9.1° 151.8° 3.7° 13.0° 100
20.02 320102 10.82 167.4* 4.28 15.52 200
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Means followed with at least one similar letter in each column are not significantly different (Duncan, p <0.05).
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Table 8. Means’ comparison of the interaction effect of drought stress and nitrogen fertilizer on water use productivity and
reproductive characteristics of green squash

SRy

&jur@’ aj.:.asj_ﬁ&; 6 ga0 3l WY o5 2 ,E A}:Ad)la O 50 35S L;.:lj'l.“.l
' (Fruit (Number of (Fruit (Fruit (Fruit (Nitrogen (Water
(Water use yield) fruits) weight) width) length) fertilizer) requirements)
productivity)
kg/m’ kg/ha per plant g cm cm kg/ha %
9.18 23650° 8d° 168.9% 2.6d° 12.58b¢ 0
12.1¢ 31420° 11.3° 167.8® 3.8abe 12.93b¢ 100 100
15.9¢ 41390° 14.0° 152.4¢ 4.1% 16.1° 200
11.9¢f 21610 8.3¢ 147.6%¢ 2¢f 10.7° 0
14.9¢ 271704 9.7¢ 157.3b 3.5¢ 13.33b¢ 100 75
20.92 36410° 11.7° 178.82 428 15.8% 200
21.52 162701 5.7 144.3¢ 1.5 11.0° 0
15.6¢ 202702 8.0% 144.8< 3.8abe 12.73b¢ 100 50
2142 278404 10.0¢ 154.7% 4abe 15.3 200
1.1f 115909 4.3¢ 134.8¢ 2.84 11.7% 0
18.6° 19290" 7.3¢ 152.9¢ 3.6 13.33b¢ 100 25
21.52 22380¢f 7.7% 168.6% 428 14.8 200
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Means followed with at least one similar letter in each column are not significantly different (Duncan, p <0.05).
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Table 9. Means’ omparison of the effect of drought stress on water use productivity and reproductive characteristics of green squash

Sl G e (550 4 o0 3 Shas 0 o0 Sl o5 O35 o P oo Ik &b
(Water use productivity) (Fruit yield) (Number of fruits)  (Fruit weight)  (Fruit width)  (Fruit length)  (Water requirements)
kg/m? kg/ha per plant g cm cm %
12.4¢ 321502 11.12 1632 3.512 13.82 100
15.9° 28400° 9.9° 1612 3.492 13.32 75
15.5% 21460° 7.9¢ 152° 3.222 13.12 50
17.12 17760¢ 6.44 148 3.132 12.8 25
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Means followed with at least one similar letter in each column are not significantly different (Duncan, p < 0.05).
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.(Shishido et al., 1992) ..l
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