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Introduction

Drought stress is one of the most important factors in reducing crop production in many arid and semi-arid
regions of the world. In recent years, the use of growth stimulants to prevent the excessive use of chemical
fertilizers and induce tolerance to environmental stresses has increased in order to achieve the goals of
sustainable agriculture. Unlike chemical fertilizers, these compounds with the least adverse environmental
effects are involved in increasing crop yields and conserving natural resources. The use of growth stimulants is
one of the promising ways to overcome drought stress. Based on reports expressing the positive effects of
growth stimulants drought tolerance, the present study was designed to investigate the moderating effect of
growth stimulants at different irrigation intervals on improving yield, yield components and nutrient
concentration in wheat.

Materials and Methods

The experiment was performed as a split plot based on randomized complete block design with three
replications. This research was conducted during the growing seasons of 2017-2018 and 2018-2019 in Fars
Agricultural and Natural Resources Research Center (Darab Agricultural Research station). The main factor
includes different irrigation intervals at two levels (irrigation after 70 and 140 mm of cumulative evaporation
from Class A evaporation pan) and the secondary factor includes the use of growth stimulants at seven levels
(control, soil application of humic acid, foliar spray of amino acids, fulvic acids and seaweed extract, seed
inoculation of Azotobacter and the combination of growth stimulants). The amount of irrigation water required
in irrigation treatments was determined based on soil moisture supply at the depth of root development to reach
the field capacity. Soil moisture was measured by weight method and through soil sampling in the middle of
each plot to determine the evacuated moisture after reaching the desired cumulative evaporation. Foliar
application of amino acids, fulvic acids and seaweed extract was performed at the concentration of 5 kg m~of
water in two stages of tillering and complete emergence of spike. Humic acid fertilizer at a rate of 5 kg.ha™ was
applied in the early stages of growth with the second irrigation. Seed Azotobacter inoculum was used at a rate of
1.5%. Finally, the concentration of nutrients in straw and grain, straw and grain dry weight, biological yield,
harvest index and yield components were measured. Analysis of data variances was performed using SAS
software version 9.1. Bartlett test was performed on all studied traits.

Results and Discussion

The results showed that the highest concentration of macro and micro nutrients in grain and straw were
obtained in the combined treatment of growth stimulants. After this treatment, a significant increase in the
concentration of nutrients was observed in the individual consumption of growth stimulants. Combination
treatment of growth stimulants increased wheat biological yield by 18% compared to the control. Also, at a
lower level, individual application of growth stimulants improved the biological yield compared to the control.
The combination of growth stimulants and subsequently the individual application of these compounds improved
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the yield components of wheat. In the first and second year, irrigation after 140 mm of cumulative evaporation
reduced the biological yield by 14 and 25% compared to 70 mm of cumulative evaporation, respectively. Also,
irrigation after 140 mm of cumulative evaporation reduced the dry weight of straw, grain yield and harvest index
compared to 70 mm of cumulative evaporation. In general, the results showed that the uptake of some nutrients
was affected by the 140 mm cumulative evaporation treatment from the evaporation pan. However, in the second
year of planting, due to the presence of frequent rains before flowering, the treatment of 140 mm of cumulative
evaporation from the evaporation pan had less effect on nutrient uptake.

Conclusion

Overall, the use of a combination of growth stimulants was effective in increasing grain yield, biological
yield and yield components of wheat. The results of this study showed that the growth stimulants to some extent
caused drought tolerance by improving nutrients uptake. Therefore, the combination of growth stimulants in both
normal irrigation and drought stress conditions can be used to improve nutrient uptake and wheat grain yield.
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Table 1- The soil physical and chemical analysis
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Jlw & Gl sl S ] N P K Mn Fe Cu 2n
Year Depth Texture EC pH 0.C TV
(cm) (ds m-) (%) (mg kg™)
12(3%)7 i 0-30 Loam 1.05 8.3 055 32 0.9 12 165 98 86 087 097
22(3%;3 030 Loam 0.9 8.1 061 30 006 102 182 76 47 10 12
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Table 2- The amount of irrigation water and precipitation in two years of the experiment.
i I U5 pxe
255) 6 el Joolgh o . .
e PRI Sl ol e (SS9 e oy
Jw o Nur;ber of Irrigation water  Precipitation Total
Year Irrigation regimes Numpet amount amount amount of
(Cumulative Irrigation (m? ha')) (m? hal) consumed
evaporation) water
(m® ha)
70 8 6559 844 7403
1 (2017-2018)
140 5 5241 844 6085
2 (2018-2019) 70 5 4379 2750 7129
140 3 2983 2750 5733
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Figure 1- Rainfall conditions for seasonal patterns from November to May 2017-2018 and 2018-2019

5 w8l SLS g0 ol @ a g b 3,5 @lisl s pe bwgs =y cad b as 3 SB cogb, oS Sloj g oS a5l S
50,5 pl8l 80l (6055 duog & o ddlaie s0dg sl d)LJO_Io 4 dng bd odlel )l jan Sand g o5 b g
pS oS Ve oy Olawd pow p,SekS Ver yolie Jlw 90y e 93 ails Uy 2o SV sl a0 (08 adulojl alg ¥Y sluss



oedld (S5 9l g o Slas ails g IS g ols S (59
aala 55 059 9 Cadila

S gy Cubly slanils 3l Sl jglatedy Jlu 93 2 5
C8)S Oy qipe yio Sy Pl nlus ;0 g lawg claca, |l
o9l 3,5 5l dx Ve lod o ladiged dadily (glolis I
(S g olS SLid iy e g BAd S el VY Clo &
93l gy (JS Sid (jg) Seigdom 2,8os 5 s Sis (54
A ash SLis () Cud jl Cudly adls (88 plol 3480
(Y ) dol Cowddy 5ol 3,Slos
X Sapdom S5 jgl s K5 iy = sy asls (1)
Yoo

9 ySlas gl 5l
Sy g aliiw olawi Jolis puiS 5, Slos (glinl ccbly 51 a8
b (g S0l aliw > aly

Solel 3aIlT

Sloolawl U calisee sla Sy (sl bodly uibyls 4550
losls (3 Silke dulio 28,5 sl A/) aseud SAS (o)l 5blp
zo Jlan] gaw 3 1SSl glasals win 9050 5l ookl b 5
RIS (392 3 Gae Cgo )3 L8 g Aoy
ploul L.S.Means 4, jl eolaiwl L Lo 1,S5ke dunlds 4 plol
A8

QS olS g il panaliy 9 8 (5950 (s g
2y S e S 5 g ol Luolgh 51 48 3l s s
039 Opired g1 I g puST LIS 5 05 g &l ()79 3w
A5 Jl 5 )l Jeolss GiiSam s b cos IS g olS 5 b
(Jlw 9 9dy Syome Ol 5 (S ;00 (s jlcd)S
Joaz) ols 518 58U cod gyl gime yeboas |y &b g8 lgime
o MEY ljee by (259 o8 (3908 e lne e (¥
3 o o gi) ol Cmasy ) S o S8 5 3l Lo 5
ld &y Cod SIS 5 087 (590 cldale o re il e ()
Jmolgd Sy i oanlitie dhsel dusl (B Jglone Lo 5
QS 9 0l 59 o yeS gl Sl 53 a8 ol ol Jlo g o)l
3 me28 e o e VE+ (o)lo] 4 bgpye do ) +/AY Hlade |

S L cdl i Cpgods 0jgl p)ShS Ve g massliy Sldlgus
oyl 355 1S ;5 p,TokS Vo v ol oSG ol .50 bgle
Verg madilis adeye 3 p)Se LS Ve g (i ad> e
»4 (Moshiri et al., 2016) 15,5 solatwl au5 51 L8 p,55L8
VO Gliwe o Ll ST B L (Geieds Sl Y Glex 05,
A5 CuiS VYAY 9 YA olo )3 )3 Ldy Oygo S )3 4 SokS
Jlsl )3 el llas i plosl s b 550 (slacile b oj)lo

A5 pbsl VWAA 5 VYAV olo s 5

iasla shas Jas!
Sogods pod okl 5 Jsl )ll 3 S ples clS ) g
Sl jham g olS il jlan (olol (i 848 (g)lol clgs,
= bl lasles 3 5L 3)90 ilol O liee b Jloel pgo
A ey Sl Ay g o 3 S Cusb (el ol
P9y e S Cagb) (65:50j181003)5 (e (FC) (85 b )b
b ad plosl )8 o bawg )3 SB sl pSaises Gk il 5 s
5 3)9-0 (aed juS Ao i) Sl e 00 4155 Sl
085 5 0 LS ga el (Bpae o e 235 jasule
doly) dawgd Bos 9 O o Colue SB ol Cud)l Cugb,
5 0 s pols Ll ety s o ol A5 Al
b Cogh) 4 e Ul o ()bl g 15 (5503l ac e
Gl Ll )5 S gl i s gl -l dald] el
A oolaiw] (g )lid dorbs olSusd I WS (S0} dlads o o)

RA 95 SlaS 9 s aSe
Jals gols g il yolic cldle

o Sy pdiged S oS 5 wily yolie clale (£,5065l00 4y
Ho a5l g QS 5 08 g il ladiges .8 )S sl cuily p
HAh Susd gl 35 e a0 Ve los ) jhade O b gaid
3 (gl (olslyy g 0D s ndigad (5988 s sl
2 plodl (6)Se3lasl VAD Jae JlidoxS oS bawgs plads
cbale il cowsds ojlac ;> 8,5 pbul Jloy 93 oyl
5 OlSlg—cli e By x| odlaiinl b o oSy gy 4 yhud
¥V 29 Jobo ;3 Vis 2100 Juo yiogigtg Sl olSiwd lawgs
Fogd ol oSy b 5 lalad pui5 B9y 4 pully 5 yiegils
9 =2 59 ‘O—“j yolis pitren A Lg)tfa)'l_\.il 620G e
Jis oil Qi ol odlitwl b puiS (3lS ol 5 aib 35X
(Madison, 1971) .i (5 ,.5s ;0 Shimadzu-AA 6400



\ oY é““"’d"“ﬁdu‘)‘ 6)L:J.T G iy Sy Wl 57 b pusd o Slos (g3 g 0, Slos ‘lel.'u’: pole Cas dgue ‘tSlL?)

o> .(Battacharyya et al., 2015) xgb o ol JoSuioS
9 (Fme Jolouals Lo JSb dlg oo Suaged dpl (S Bpuaa
bowg jaud Ol g a8 has wle BB b S 4 1) aus I
(A= il & asg5 L (Du Jardin, 2015) aas i)l 1y ady,
lam il Gl sl Glags ol b4y slos e LS 5
polis el Gl s 0l polis pudglio g Qo 3 5
(Pylak et al., 2019; Kloki¢ et al., 2020) 13> )5 o olic
ol g yaud <5955 diugo J> (Moshiri et al., 2016) - ldase.
YU MA g /E 5 Y X BYIO s s i plS Sy 1,
4 amy o Gl £ o ¥ s jd i &) ol S e by Ao o
ol sl 039y gy 3> pj (9399 U jand g (gt clale
clasls 5 lie , olie @ s & Y] & e oy e
oS Gy e 0ud Aol (Sid G g )9S g adlate
b ady s e GluS 5 5l oolasiwl yan o )3l o s
oS (g plasl )3 yiud g (08 e (il cow (390>

Gl 005

Gla g GRS g 0lS (us 5 (59, iSIe (AT polic (5 gine
il g GHIST 5 oS ol ais e 3y S pme S
Jlw g 43y Syzme OS5 S ey (piznen Og2 )l dne pAS
8 15U o sl sine ysbods |y il 5 SIS g olS al (slyioea
Byan g by Sy LS 5 3l ool Jlo 5 (7 Jgiz) ol
A Cad Sy ol o0 V8 Lol Caws Canilyy g8 dunl
Ssoged duwl g dwlginel G yme slajlo ) 5w D9 Sl
Al gyt S g oS al L e S0 4y s
b (Ul 48y S oo LS 5 340 Jlowd pgd> JUo 3 (e
lmslos S35 s 512l s SIS 5 olS oyl Lialjal 55 oYy
9 S 2l 0y iie Byimo b o Ay S e LS5 5l
5 Jsl Jlo o s ol Jal38l 50 (@Y s QU5 ) Sil

(£ Jods) wols )lis pgd

6l g IS g oS jShe aie Gl g 8) S e OLS 5
oo condlys (ialojl Jelse (iSpmp Ll g o ins puiS
Gl (17 Joiz) a1, 8 b cod ) ails g (4S9 oS 1i5Ua
S g3 0855 B L Shogep sl Bpan g ) Sy Sl 5
yodois 1y als 5 S g olS 5iSie clalé wlia (g)Lol 095
(¥ Jods) 0ol iuli8l sals 4 Cams (g5 e

St (re el yio e Vo by Cand &S gy pue Sl
pgd Jluw ol L (gl ime OMS! (1o 3 V/EY) ,es
e bl D5 bl alisee Jeolsd o gyl ime OS]
5 Jol Jlw 5 SISl (reaS 5 i e VY L
So (B Jgio) 15 puS &y (13958 Sl e (BB s pgd
1y Sy ome S 5 5l 3 8 gyt o gl o o S50
ol als 4 Caws |y (gl me 158 LS 5 pl 54000 8 puno
2988y S e SlS 5 3adl pgd Jlo 53 (imen (P Joi) O
gt Iy 4> )59y cdale il aiel sl 31)8 5yl pdaw
V-5

Pl i lS g olS o b i po ady Sz Sy
Jlw 9 4 J)_xo c_:l_»...{).: u«.._{w.as)_: Cpred g2 )‘JuJuu
Ay )y 8 5L o gy me jobay 1y (iS5 oS yawd (glgie
sl 58 cod 4l jand (glyimee ;0 (gge I (Y J5i2)
bS5 > i g oS pad (gl Jlo ) 108,55 )18 (ol
(£ Jeds) ol lis (gyla pime M dald &y Cad Ay S pro
u_lalswwlym);{);uuw);&d;ﬁpgju))w
23 dguy |y ilS 5 0l yaud

pAiS il 5 (IS 5 olS ey e 1 ()bl Jeolsd
WU coos alily g (iS5 olS pualt Cpisren g 5 ine
S 1 Ji2) €85 15 Jlo 5 (o)l Jolgh Sy
o ko VFo (olal Jgl s 53 a8 3l ol Jlo 5 o)kl Jolsd
5 0LS puwls Jld Sme ialS Comw poud Sl e s
EWIVC VIR CH i BIPFC S ISVE N VIS W SR PRGN Y PR LS
el o s s B a3 Jlo 13 5505 s 31 (0 J32)
o s gades Vo (il a5 285 )15 (lol il
P> Jlo )3l Bpmnyy yolie Gl bl caws ysed Sl
@A Glie 25 0)90 5l LB U il S8k e S
(0 Jgaz) 25 Gl Ly bl ilizme foolsd 5o olie polis
g ddyy o)) 4 SBjl olie Jsl gals &bl Sas i
Gy oliwe LialS e (Dotaniya and Meena, 2015)
Sy LS 5 (Farooq et al., 2009) 35,5 oo bl 1 odlacal
he polie clale 6350k 3B imogy cnl )3 4B e A3,
)0 D990 ‘_SJ‘J.C )aoL.C &S col ol u»)‘)f Al P..\»f d)AM)J
Ly aSjgy Gk Sl e S m by (ol 4 ad) lacs e



VoY

A ol ! (=) g5 &gyl

Gy b)lm:} Y

Ly

VEe

# s 6 SU PP oo o oo (<o 7R 6 =g for 6 ard e queoiyiuis-uou pue A[pAndadsal [aAd] Ajiqeqoid juasiad | pue ¢ oy 18 JUBDLIUSIS SI SU PUB #° sk

CEl Syl 6'L 6'Cl ol Il (44 9'¢ 7’8 08 Tl 9'¢€T 9'8 8Tl & oo oo () "AD
SLS0 9S1°0 (43} €Iy 86'1C L96 €60  €L'T9 100°0 1¥0°0 9000°0 0000  €£0°0 0€0°0 144 oL
IBOA x SO x ]
su su su su su su su su su su su su su su 9 N
IBA x SO
V5 % su su su su o i su su su 5 i su 9 S T
. . . . . . . . . . . . . . Ca) 183 & x 1 x Yoold
96L°0 8¥1°0 811 'l €0l €6 69°0 6'8¢ 20070 860°0 ¥000°0 §000°0 9LT"0 SL1'0 14 (Ol [P
IedA x I
su su su su su su su su .
* * * * ® * | S [
. . . . . . . . . . . . . . (*3) D x yoog
Tw6L0 Y€T0 L01 9'¢ 9°0¢ 601 86l  L9TC €00°0 ¥0°0 £000°0 2000°0 ¥0°0 0€0°0 144 ot 5o Cory
SO x 1]
su su su su su su su su su su su su su su 9 B e
(SD) syue|nWIS YIMOID)
*k * sk $k *k *k *% *k su su su * *% *% 9 ol & (o
s ’ : : ; ’ g . : ; . : . ; Ca) 1 x yoorg
&1 10 0°€l $T LTI 99 LS T66 60000 00 100°0 100°0 100 ¥0°0 (¢ oS
(0] m_m?_BL_ uonesLu|
su su su su su su su su su -
* Kok * ok *ok I & A
su su su su su su W su su su su su su su z o yoorg
su i oy su su su su Y su % su i@ % su 1 ™ 1eax
n) n)H uzu uz un Uz A o b | N N meng
ur  MEOS M MENS  JUIRID)  J MEDS JP
urexrp Meng felp Meng urery) Meng vy g0 urexy) ¢ ¢ urery - UOIJBLIBA JO 32.1N0§
e far®  ar S e Ea© e 5 e S FIe R o
W ogEb L M qe el emlge f<v T
o %h—o 65 ({32 e ch«N. Q-‘M«Ahda _ﬂ»J QA\J Ba‘t Fal: RE8E .q«...ckmﬂ
i L33 (3

JEIYAA JO SJUIUWII[I UIBIS PUE MEI)S JY) UO SJUB[NWIES YIMO.IS PUEB S[BAI)UI UOIJESLLIT JO §)I3JJ9 Y} 10J IIUBLIEA JO SISA[eUY -€ J[qE],
b (- ol 6T R 4% (T g 715 6 oxcl o Come K appd o 9o 6 g € v v



V00 S i g Jboy 6)L:J.T Cond Ay S poo Ol 5 b pusS o ,Shos gl521 9 8 S dos « g 1de polic Ld dguip (2l

P 53 13 59y 9 GRS 9 0 (59, il 5Khe (LS 9 05 33K (HUIS 9 05 (59 % (S9) Wy S e 1€ g
Table 4- Effect of growth stimulants on straw N, straw Mn, grain Mn, straw Zn and grain Zn in Wheat.

PELIRS I PELE ) s s 905 (9, |
iy SBS e Lils ey aild e LAl Ll (69,
? . Grain Mn Grain Zn
Growth stimulants Straw N Straw Mn Straw Zn
% mg kg
Al 120¢ 24 a2 136 d 30.9 d
Control
sial sl 1.48 b 26¢ 45 be 145d 348¢
Amino Acid
Saogeh ] 121¢ 28 ab 48 ab 155bc 363 bc
Humic Acid
g Sl 1.35 be 25¢ 44 be 16.2bc 35.8¢
Fulvic Acid
by Sl ojlas 1.28 ¢ 27 abc 45 b 16.4 b 39.0ab
Seaweed Extract
L) 1.33 be %5 ¢ 43bc 151bcd  353c
Azotobacter
) SlacS e Gl 163a 292 51a 184 a 409a

Combination of growth Stimulants

)15 oy gy sl gdaws 53 5551 (9051 b (65 cime M g o 5D S jdie gy gyl ola 1 Sibio
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Table 5- Mean comparison of year and irrigation intervals on straw N, grain N, straw K, grain K, straw Zn and grain Zn in
Wheat
5u3) el Jolgh e e O59rw .
) Syl ”.Jm B el e O35 ol ity — e s
JLM’ (M e aild Ay ) G WK ‘J"S"t 9 2‘59) Grai ks;)
Year Irrigation intervals o0 Grain o~ Kk rain raw zn rain zn
(Cumulative N
evaporation) % mg kg
70 161a 2.28a 28la 0.544 a 15.8a 39.7a
1(2017-2018) 140 0.91b 1.82b 250 b 0.431b 15.3a 37.8a
70 152 a 2.29a 247a 0.511a 17.0a 35.6a
2 (2018-2019) 140 1.37a 2.00b 2.36 a 0.477 a 14.8 b 31.4b

5,05 o> gy Jlesnl a3 5SSl yg0j] 53 LS. MEANS wg, b (gl sime B! gylol Juolsd ya g cygia yb )3 S jitie gy (clyls olapSSlee
Means slicing by irrigation intervals in each year followed by the same letters have no significant difference on the basis of L.S. Means
by Duncan test procedure.
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Table 6- Comparison of mean for the interaction of year and growth stimulants on grain N, straw P, straw Fe,
grain Fe, straw Cu and grain Cu in Wheat

| QDGM 91:5&&1 . i 55‘50‘“" |
Q1D 459 yod RS EY R
(" a5 s QI . . N OB . o
J I . - Grain N © o Grain Fe Grain Cu
Year Growth stimulants Straw P Straw Fe Straw Cu
% mg kg
aald 152b 0.025a 132¢ 55¢ 20b 4.3d
Control
“_’"“‘ '\’“‘_ 2.18a 0.025a 145b 55 ¢ 2.3ab 51c
Amino Acid
Ssogen Al
: . 2.06 a 0.025a 149b 56 bc 25ab 53¢
Humic Acid
1 S5t 2234 0.021a 166 a 64a 25ab 6.5
(2017)- Fulvic Acid
2018 .
b S ojlas 210a 0.025a 142 be 59b 2.5ab 53¢
Seaweed Extract
7L 2.03a 0.025a 141 be 56 bc 28a 5.8¢c
Azotobacter
A5y oS e 344l
Combination of 2.25a 0.023 a 166 a 65 a 28a 7.3a
growth Stimulants
Jals
1.90c 0.093b 122 b 54 ¢ 27b 5.7a
Control
ol 2l 2.18b 0.093 b 122b 55 ¢ 2.9ab 56a
Amino Acid
Sengsd
: ) 2.08 be 0.121 ab 129b 56 bc 3.0ab 59a
Humic Acid
2 &J’B '\“I 2.00 be 0.098 b 130 b 66 a 3.0ab 5.6a
(2018- Fulvic Acid
2019) \
b S ojlas 2.14 bc 0.101b 134 b 59b 3.0ab 6.0a
Seaweed Extract
7St 2.13 bc 0.095b 123 b 57 bc 25b 53a
Azotobacter
2y (S8 o el
Combination of 257a 0.130a 151a 67 a 33a 6.2a

growth Stimulants

sy gy Jlazs s )3 S0l g5l 0 LS. MeANS g, b (s o sine M (g el Juolgd yo g (gt 2 13 S jide By o sl loSlie
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Means slicing by irrigation intervals in each year followed by the same letters have no significant difference on the basis
of L.S. Means by Duncan test procedure.
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Table 7- Analysis of variance for the effects of irrigation intervals and growth stimulants on yield characteristics of Wheat

opn . > &y dlaws 132 3
op 2 o &yj9 3 yShos 5yShos ol oy == ? ";:”9
= el‘f ; 33! oA - e sl ’ Number of  Thousand
Source of Variation uf Straw Grain Biological ~ Harvest Spikes rain per seed
' weight yield yield index number grainp .
spike weight
Block ,1,s5 2 ns ns ** ns ns o ns
Lﬁ)L.“:.’" J‘o‘ﬁs 1 *% Kk *% * *% ns *%k
Irrigation intervals (li)
‘S’L’*‘x’l_’ﬁ 2 734995 310282 134190 13.2 103.6 0.103 4.5
Block x li (E,)
'\“3) J)’“’ 6 ns * *% ns *k * *x
Growth stimulants (Gs)
) ‘S)’i"xd)u Jelsh 6 ns ns ns ns ns ns ns
li x Gs
8y S )5S 24 3139102 835848 2064510 33.7 756.3 19.8 13.2
Block x Gs (Ep)
YearJL» 1 ** ** ns ** ** ns ns
JL"Xlﬁ)L‘-‘-”‘ J‘o‘ﬁ 1 *k *k *k * *k ns Kk
li X Year
JL”XLS’L‘J‘_‘ Jolpbe 3 4 782165 108672 816204 6.2 442.2 55.7 4.7
Block x li x Year (E.)
Jloxady S one 6 ns ns ns ns ns ns ns
Gs x Year
Juoxas) S paxislel Jolp 6 ns ns ns ns ns ns ns
li x Gs x Year
Erroris 24 3257124 551192 2563780 28.38 1077 10.9 8.16
C.V. (%) ¢lpss oo - 14.8 10.2 8.2 14.3 6.7 7.4 7.4

Db gxe pis g lo)d S g i Jlein! e )0 I bzl 4 NS g e i
#% % and ns is significant at the 5 and 1 percent probability level, respectively and non-significant
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Table 8- Mean comparison of year and irrigation intervals on straw weight, grain yield, biological yield, harvest index, spikes
number and thousand seed weight in Wheat

R Co 9t i 2 Sles 5 Slos oW o
Jlw (o5 pes) )kl Joolsd s S ooy s 3155 &Iy L4152 539
Year Irrigation intervals o ] FIT I : Spikes number Thousand
(Cumulative evaporation) ~ Straw Grain  Biological ~ Harvest P seed weight
weight yield yield index
kg ha kg ha kg ha' YA number per m? g
1(2017- 70 12250 a 8854 a 21104 a 42.1a 505 a 406 a
2018) 140 11195 b 7010 b 18206 b 38.8b 495 a 36.3b
2 (2018- 70 14082 a 7883 a 21966 a 359a 527 a 42.8 a
2019) 140 11191 b 5223 b 16414 b 319a 426 b 34.0b

5,105 s> gy Jlessl a3 Sl yg0j] ,3 LS. MEANS wg) b (gl sime B3] g lol Juolsd 1o 5 ygia yb p3 S yitie gy clyls ool
Means slicing by irrigation intervals in each year followed by the same letters have no significant difference on the basis of L.S. Means
by Duncan test procedure.
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Table 9- Effect of growth stimulants on seed weight, biological yield, spikes number, number of seed per spike and
thousand seed weight in Wheat

5. slass BLEH L IKEY] BEEIRST)
W) EBS e &l 3,50os Saielen KR b ail>
Growth stimulants Grain yield Biological ~ Spikes Number of Thousand
yield number grain per se_ed
spike weight
1 1 number
kg ha kg ha per m’ 9
aals 6520 b 17700 c 454 ¢ 416b 36.0b
Control
‘L;_*'A‘ ,\,,.,l_ 7329 ab 19727 ab 493 ab 44,0 ab 38.2ab
Amino Acid
Saogud duuwl
’ . 7215 ab 19302 b 490 ab 44.8 ab 38.5ab
Humic Acid
Sgd il
A . 7299 ab 19122 b 489 ab 44.9 ab 38.8 ab
Fulvic Acid
b Seb o)l 7248 ab 19232b  495ab 445 ab 38.5 ab
Seaweed Extract
7Sk 7312 ab 19994 ab 486 b 44.9 ab 375b
Azotobacter
) S e Gl 7773 a 20879 a 512 a 473 a 414 a

Combination of growth Stimulants

)05 2oy iy Jlein] a3 (Sl 9051 b (oI5 ixe U] g ya 1 S jiidie gy glly ol pSile
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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