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Effect of drought stress, mycorrhiza and zinc rate on agro-physiologic characteristics
of maize cv. KSC704
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Table 1. Physical and chemical soil properties of the experimental site

S Ges

o )

(o 5l) Cola Wl S dys O desys i sy S9s ol K - (1oys)  (doys)  (dwys)

Ju Soil Depth S <0 pH ST N P K Zn Fe Mn Cu Sand Silt Clay
Year (cm) (ds.m™) OC (%) (%) (mgkg!) (mgkg") (mgkg!) (mgkgh) (mgkg? (mgkg!) (%) (%) (%)
YFAD 0-30 0.83 7.9 0.8 0.08 4.2 178 0.52 3.8 9.12 1.12 26 42 32
(2006) 30-60 1.07 7.9 0.51 0.04 35 145 0.31 3.0 6.2 0.79 26 31 46
Y¥AS 0-30 1.20 75 0.82 0.08 5 150 0.8 4.6 10.6 1.14 29 35 36
(2007) 30-60 1.70 7.4 0.61 0.06 3.6 120 0.4 4 6.6 0.88 27 29 44
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Table 2. Combined analysis of variance for plant characteristics of maize in irrigation, mycorrhiza and zinc sulfate treatments

(MS) ooy o KL
S. O. V J:.:GJ CL.A = -
35T 4y ST e S 4,:1)&,:,4;;_)'} 4y O gl 5355 4\;_;,&}“; ag;;}?sjg‘,c il el
df Water use efficiency Root dry weight Root colonization Grain yield Biologic yield Harvest index

Year (Y) Ju 1 5237 1542.31 1776.49" 74804294.70° 22396758.89 7888.23"

ep ication x Year Jl X1 S . . . . . .
Replication x Y 4 003 6.77 55.261 541320.61 53320.36 16.259
Irrigation (1) oLl 2 0.47 334.04" 49.929™ 73409130.37"°  155840408.86" 501.624"
Y x| Jlx syl T 2 127" 189.14™ 18.387™ 8387923.73"  26482600.43" 279.572"
Micorrihza (M) - 1 0.03™ 752.24™ 6252.98"™ 444097.14" 7599360.45" 2.253™
Y xM Frps5en X Jla 1 0.12™ 52.04" 467.00” 7166370.19" 69836411.64" 21.138"™
I'xM s sSn X 6ol 2 0.08" 66.22" 158.79" 3321973.90 802233.91 ™ 90.48"
Y xIxM 1558 X (6 lTx U 2 021" 48.16™ 2.21™ 3617933.27" 4161570.69™ 25.97™
Zn s 2 013" 372.97" 78.94™ 2062911.47°  11830502.23" 253™
Y xZn % Jlu 2 0.01™ 54.16™ 50.21™ 49328.979"™ 1111957.59™ 1.70™
I'xZn s % ol 4 013" 73.26™ 480" 1127658.12" 3605174.20" 46.74"
Y xIxZn s % olTx Jlu 4 0.15 76.22" 23.06™ 3813405.47™ 14510254.50" 13.94"™
M xZn Gy X V3 S 2 0.04" 39.12"™ 52.24" 1810733.72"™ 9606620.92™ 6.04"
Y xMxZn X 1y s5ex L 2 0.08™ 12.81™ 48.61"™ 870840.02" 7772246.61" 1.61™
Ix MxZn X s sSen X 5,LT 4 0.19 87.17" 34.91™ 4532057.59" 6383409.11" 55.24"
Y xIxMxZn o X Vs sSx o olaT XL 4 0.21 244.75" 5.78™ 2945190.77" 14958315.05" 16.50™
Error Lo 68 0.05 20.09 18.31 942360.72 113682.21 13.88
C.V (%) (1) ks 19.69 17.69 19.01 16.06 10.6 7.97

ns : Non- significant S5 me 6 NS

*and ** : Significant at 5% and 1% probability levels respectively

Loy G 5 g el b 53 Jls an 5 4 ks
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Table 3. Mean comparisons of main effects of plant characteristics of maize in irrigation, mycorrhiza and zinc sulfate treatments

Treatment L 2o ree S éﬁgrd)&ﬁei;: ~ Roz?)c:fgrlsﬁ'cfion Gmrl;ir?;:d I;ig(;;éjg}?céﬁ‘l); H\;ﬁr;\‘/;gtﬁjx
o Water use efficiency (kg. m™) © %) (kg. ha!) (kg. ha!) %)

Irrigation ST

100% Requirment 7 5L w51 e 1.07b 28.78 a 23.14a 7281.55a 14856.78 a 49.73 a
75% Requirment T 3L LoV 125a 24.27b 21.14a 6366.16 b 13296.35b 47.98a
50% Requirment FIB*RWY.E 1.29a 2297b 21.23 a 4481.00 ¢ 10735.83 ¢ 4257b
Mycorrhiza 105585

Without(-M) il pte 1.29a 2198 b 14.89 b 5978.78 a 12697.73 b 46.61 a
With (+M) il 122a 27.70 a 30.11a 6107.03 a 13228.25a 469 a
Zn 33)

Control o 1.19ab 24.89 Db 21.33b 5776.12 a 13221.17a 47.06 a
25kg.ha S s 0 kST YO 1.15b 28.76 a 22.01b 6113.66 a 12306.04 b 46.59 a
45kg.ha™ s ,5 0 S FO 1.22a 22.27¢ 24.17 a 6238.93a 13361.75a 46.61a

.«\JJ‘JJ.L_S)LAT)'JL;'MQ)L:LTU\JJJ@JL&;"é.ﬂ_}}L;S.;‘)6'4'.&‘.5J;?Q}AJTJLN‘J{MS%JJ}P&‘)‘)Q{&uﬁL“AO"M}&)J
Means in each followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test

Y4
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Table 4. Mean comparisons of plant characteristics of maize in interaction effects of twofold irrigation, mycorrhiza and zinc sulfate treatments

Treatment Shs Py s " e
T e atyy & 0 - I;}c;‘g)tjd d s 5 Shee 5 s > Sas w<::u:>
i M i Water use Root dry colonization Grain yield Biologic yield Harvest);ndex
rrigation skl Mycorrhiza o8 officiency weight (g) (kg. ha'h) (kg. ha'h)
3 (%) (%)
(kg. m™)

100% Requirment T 5L 4w)s) s+ With(+M) il 1.12 he 30.53 a 32.96 a 7507.24 a 15228.91 a 49.29a
Without(-M) ~ ~ak . 1.03 c 27.02b 1761c 7055.86 ab 1442464 b 48.91a

75% Requirment T Lo sv0  With (+M) ik 1.29a 26.24 b 28.71b 6559.88 bc 13440.77 ¢ 48.80a
Without(-M) =ik pue 121ab 22.32¢c 13.57d 6072.45¢ 13151.93d 46.17 b

50% Requirment 7L 4s)30  With (+M il 134a 27.17b b 28.61 4733.97d 10955.06 e 43.21 be
Without(-M) = =il eue 1.25ab 18.77d 13.50 d 4228.03d 10516.60 f 40.20 ¢

Irrigation LT Zn T3)

100% Requirment T ;i a5+« Control g 1.12cd 27.96 b 22.23ab 6965.09 abcd 14683.93 b 51.77 a
25kg.hat e s ¢ FAS YO 1.02d 33.77a 22.17ab 7306.90 ab 14168.12 c 49.80 ab
45kg.hat s s fas ¥O 1.09 cd 24.60 bcd 25.08a 7572.67 a 15718.28 a 47.61 bc

75% Requirment T ;L a-,sv0  Control Lo 1.32ab 26.32b 22.31b 5957.32 ¢ 13779.72d 48.29 b
25kg.hat s s ¢ FAS YO 1.15 bed 24.99 b 21.33ab 6517.60 bc 12263.10 e 48.11b
45kg.ha?t e s ¢ £ A4S FO 1.27 abc 21.52 cde 19.80b 6623.58 bc 13846.22 d 47.55 be

50% Requirment T ;L as,50-  Control o 1.14 bed 20.39¢ 22.47 ab 4150.71d 11199.86 f 4114 e
25kg.hat s s ¢ FAS YO 1.29 abc 27.52b 22.58 ab 4405.96 d 10486.89 g 41.87 de
45kg.ha?t e s ¢ £ A4S FO 144 a 20.99 de 21.62a 4886.33 d 10520.74 g 44.69 cd

Mycorrhiza oS 2N S

Without(-M ) il e Control g 1.18ab 20.65 ¢ 14.95 cd 6101.78 ab 13133.36 b 47.07 a
25kg.hat e s (S YD 1.21ab 24.21 cd 13.22d 6092.65 ab 13164.20 ab 46.76 a
45kg.ha?t s s (S B 1.28a 24.08 cd 16.51c 6126.66 ab 13384.19 a 46.01a

With(+M) ik Control g 1.20 ab 21.12 de 27.72b 6125.53 ab 13308.98ab 47.06 a
25kg.hat s s ¢ FAS YO 1.09b 31.32a 30.79 a 5459.60 b 11447.88 ¢ 46.42a
45kg.ha? s s cSAs O 1.26 ab 28.66 ab 31.83 a 6351.21a 13336.30 ab 47.22a

Jd)l.ug)b-l—)\:@#;)jw.&p):G;;JL«::—lcb.a):;Sjl:s\ul:xgoijwb\ﬁMSﬁAJ;fd\)l:Af&udni}l:ﬁo}uﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test
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Table 5. .Mean comparisons of plant characteristics of maize in interaction effects of threefold in irrigation, mycorrhiza and zinc sulfate treatments

Treatment L. ST S e K e Y] i) Ol 58 als > Shes S
Irrigation s,1 Mycorrhiza e Zn ™ Water(llize r?;‘_fai)ciency Root dr();)weight Root ccz!;())r)\ization G(rkaginh);ig;d Bi(zll(c;gir(]:a)_/li)eld Harvn(e;t))index
100% Requirment 7 3L as,s ¥+« Without(-M) il pie Control o 1.19 bcde 29.84 bed 17.83 de 7520.46 abc 15181.92 b 53.50 a
Without(-M) il e 25kg.hat Yo 1.09 cde 35.83 a 14.22 ef 7517.95 abc 15016.33 b 51 abc
Without(-M) il e 45kg.hat o 1.06 de 25.93 cde 20.78d 8106.31a 15668.50 a 45.78 defgh
With (+M) ik Control o 1.03 de 26.08 cde 26.62 ¢ 7039.03 abcd 14185.95d 50.04 abcd
With (+M) ik 25kg.hat Yo 94e0 31.73 abc 30.00 be 6412.23 bede 13319.92 e 48.38 bcde
With (+M) ik 45kg.hat o 1.13 bcde 23.27 ef 29.38 bc 7716.33 ab 15768.07 a 49.44 abcde
75% Requirment T ;L5 1. ,5ve Without(-M) il pie Control o 1.22 bede 29.81 bcde 1152 f 5897.63 de 11059.17 h 52.52 ab
Without(-M) il pe 25kg.hat Yo 1.26 bcde 23.97 def 14.22 ef 6438.78 bcde 11579.90 ¢ 55a
Without(-M) il e 45kg.hat o 1.15 bcde 24.94 de 14.98 ef 5903.23 de 13816.73 de 42.72 ghi
With (+M) il Control o 1.42 ab 22.82 ef 27.10¢ 7137.56 abcd 13476.05 ef 43.00 ab
With (+M) ik 25kg.hat Yo 1.04 de 26.02 cde 28.32 be 5475.86 efg 1311255 39.631i
With (+M) il 45kg.hat o 1.04 abc 18.11 fg 30.62 abc 7343.93 abc 13816.33 de 53.13 ab
50% Requirment T 5L 4o 56+ Without(-M) il pie Control o 1.12 bede 26.32 cde 15.52 ef 4301.41 gh 10475.45i 43.19 fghi
Without(-M) il pe 25kg.ha* Yo 1.26 bcde 33.82ab 11.22f 4321.21 gh 11009.22 h 41.11 hi
Without(-M) s pe 45kg.hat o 163 a 21.38 ef 13.76 ef 5579.30 ef 11380.53 h 46.60 cdefg
With (+M) ik Control o 1.16 bcde 14.47¢g 29.43 be 4000.00 h 11924.28 g 39.09 i
With (+M) il 25kg.hat Yo 1. 31 bed 21.23 ef abh.33.95 4490.81 fgh 9964.57 j 42.63 ghi
With (+M) s 45kg.hat £0 1.26 bcde 20.61 ef 35.48 a 4193.36 h 9660.95 j 42.79 ghi

wu)l.ut_g)\»T)l:@M;:;pr@

YV

JL«::-'Ch.d):L')Q‘:‘jl&'.ﬁ‘:..L'\.?O}A)‘TJL»:‘J{M&fﬁﬂ;’}jﬁdb'}f&uﬁpbyﬁ)i
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test
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Table 6. Mean comparisons of plant characteristics of maize in effect of year, irrigation xyear and micorrihzax year in irrigation, mycorrhiza and zinc sulfate

treatments
Ty bt s IO s N TP & ”’"lj;"‘fu
Year Ju Water use eﬁzciency Root dér;:/.veight Root colonization ~ Grain yiild Biologic Ylield Harvestjindex
(kg. m~) (%) (kg. ha™) (kg. ha)
() (%)
2006 1YAD 0.986b 29.12a 18.44b 5210.66b 13418.37 a 38.21b
2007 \YAS 1.43a 21.56b 26.56a 6875.15a 12507.60b 55.30a
Year Je x Irrigation ST
2006 Ao 100% Requirment T 5L awsys Voo 0.99cd 34.20a 18.54c 6927.22b 16250.57a 42.86b
75% Requirment _T 5L ao,sv0 1.09c 25.44hc 1790c 55.44.51c 13560.80b 40.97b
50% Requirment 7 5L 4,5 ¢ 0.86d 27.72b 18.90c 3161.01d 10440.75e 30.81c
2007 yras 100% Requirment 7 5L de)s Ve 1.14c 23.35¢C 27.73a 7336.75a 13460.98¢ 56.69a
75% Requirment T 5L 4o 5V 1.40b 23.12c 24.39b 7189.12ab 13030.90c 54.99a
50% Requirment T ;L 4,5 0- 1.72a 18.12d 27.56a 5801.21c 11030.91d 54.33a
Year J.. x  Micorrihza 058
2006  \vao Without(-M) ~ib ¢ 1.03b 32.45a 12.92d 5532.45b 14490.77a 37.63b
With (+M) =i 0.93b 25.79b 23.98b 4889.32¢ 12350.97¢ 38.80b
2007 \ras Without(-M) =il pue 1.41a 23.51b 16.87c 6682.87a 11970.73d 55.60a
With (+M) ik 1.44a 19.62¢ 36.25a 7069.22a 13050.47b 55.01a

x)lxgij)l:@MQ;L&.L.p):c'.iJublch“):ﬂ\Aélul:xgo}n)‘TwL«lJ{Méfngjfébl:fd_u&:i}poyﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test
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Table 7. Mean comparisons of plant characteristics of maize in interaction effects of micorrihza x irrigation x year in irrigation, mycorrhiza and zinc sulfate treatments

ST e (S gy oS O o) O el 55587

Water use Root dry Root 4l 3 Sles 5P sm 5, Shas Sl atls

efficiency weight colonization Grain yield Biologic yield Harvest index
Year Ju x Irrigation x LT Micorrihza s Sen (kg. m®) () (%) (kg. ha®) (kg. ha®) (%)
2006 1385 100% Requirment ST L Ay e Without(-M) il pae 1.08cde 37.88a 15.22e 7504.12a 17370.44a 43.66¢
2006 1385 100% Requirment T L Ay e With (+M) il 0.91de 30.52b 21.87d 6350.25h 15130.70b 42.06¢cd
2006 1385 75% Requirment ST 5L Ao,V Without(-M) il pae 1.16¢ 27.93bc 12.12e 5775.84c 14890.03b 38.68d
2006 1385 75% Requirment ST 5L Ao, 3v0 With +M) ik 1.02cde 22.59d 2368cd 5313.22¢ 12230.56f 43.27c
2006 1385 50% Requirment PR FRWSTY.Y Without(-M) il pae 0.86e 31.55b 11.41e 3319.75d 11200.84g 30.54e
2006 1385 50% Requirment P RWSPY.E With (+M) ik 0.86e 23.89cd 26.39c 3004.14d 9688.66i 31.07e
2007 1386 100% Requirment LSNP P Without(-M) il pae 1.15cd 23.19d 20.00d 7511.21a 13210.38e 56.67a
2007 1386 100% Requirment ST L Ay Ve With (+M) il 1.14cd 23.52cd 35.47b 7761.13a 13720.58d 56.51a
2007 1386 75% Requirment ST 56 Ao ,sv0 Without(-M) il e 1.25¢ 24.55cd 15.023e 6385.45b 11990.51f 53.41ab
2007 1386 75% Requirment ST 5L Ao, V0 With (+M) ik 1.55b 21.69d 33.76b 7992.65a 14070.30c 56.58a
2007 1386 50% Requirment T et Without(-M) il pae 1.82a 22.79d 15.59% 6149.23bc 10710.28h 56.73a
2007 1386 50% Requirment PR FRWTY.Y With (+M) il 1.63ab 13.65e 39.52a 5452.12bc 11350.53g 51.93b

Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test

Aj)l,UngLAT)lasluQ}VﬁJ.o).s@JL:>|cla.ﬂﬁﬁ\;élul;koyJwalﬂm;’fﬁm;bf‘51)l;4§@u¢§5l¢ao};¢fﬁ
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Table 8. Mean comparisons of plant characteristics of maize in interaction effects of Zn x irrigation x year in irrigation, mycorrhiza and

zinc sulfate treatment

ahy O sl 53 S Chbp et ls
ST O e )8 Ak &S 05 Root als 5 Shee 5P 5 Shas Harvest
Water use efficiency Root dry weight colonization Grainyield  Biologic yield index

Year  Ju x  Irrigation T x Zn S5 (kg. m?) (9) (%) (kg. ha®) (kg. ha®) (%)
2006 1385  100% Requirment T 3L aw,s Ve Control o 0.98f-h 30.03bc 16.55h 6829.10a-e 15140.03bc 45.19¢
2006 1385  100% Requirment  TjLaw,s v+ 25kg.ha™ A1) 0.99f-h 42.55a 17.43gh 6911.55a-d 15780.25b 43.66¢cd
2006 1385  100% Requirment T 3L aw,s Voo 45kg.ha™ £ 1.01f-h 28.61b-d 21.48e-g 7040.81a-c 17830.43a 39.74e
2006 1385 75% Requirment T 5L Ao ,3V0 Control o 1.13e-g 24.96d-f 15.85h 5533.30c-f 13750.31de 40.79de
2006 1385 75% Requirment ST 5L do,sV0 25kg.ha A 0.95f-h 25.66¢-d 18.82f-h 4899.25d-g 11850.50f 40.97de
2006 1385 75% Requirment ST 5L ds,5V0 45kg.ha™ £5 1.20d-f 25.72c-d 19.03f-h 6198.08b-e 15090.58bc 41.15de
2006 1385 50% Requirment P RWSPY.E Control o 1.02f-h 25.68c-e 16.87h 3471.75fg 11840.16f 29.649g
2006 1385 50% Requirment YT 25kg.ha* Yo 0.83h 32.87b 19.32f-h 2916.769 10340.95g 28.349
2006 1385 50% Requirment P ERWY.E 45kg.ha™ £ 0.89gh 24.62d-f 22.18d-f 3097.369 9144.15h 33.94f
2007 1386  100% Requirment T 3L aw,s Ve Control o 1.23d-f 24.47d-f 27.73ab 8316.25a 14230.83cd 58.38a
2007 1386  100% Requirment T 3L aw,s Ve 25kg.ha* Yo 1.03f-h 25.00d-f 26.78a-c 7019.63abc 12560.00ef 55.95ab
2007 1386  100% Requirment 7w, V. 45kg.ha™ ) 1.17d-g 20.59fg 28.68a 7573.98abc 13610.13de 55.48ab
2007 1386 75% Requirment T 5L e ,5v0 Control o 1.51bc 27.67cd 22.77c-f 7702.90ab 13810.13de 55.78ab
2007 1386 75% Requirment T 5L Ao ,3V0 25kg.ha A 1.34c-e 24.33d-f 23.84b-e 7015.63abc 12680.71ef 55.25ab
2007 1386 75% Requirment ST 5L ds,5V0 45kg.ha™ ) 1.35c-e 17.35gh 26.57a-c 6849.08a-¢ 12610.86ef 53.94b
2007 1386 50% Requirment PR FRWSTY.Y Control e 1.43cd 15.11h 29.75a 4830.68e-g 10560.569 52.60b
2007 1386 50% Requirment B R 25kg.ha™ o 1.74b 22.18ef 25.83a-d 5896.16b-e 10630.83g 54.91b
2007 1386 50% Requirment I B{ANWSYY.E 45kg.ha™ £5 2.00a 17.38gh 26.90a-c 6675.30a-e 11900.33f 55.45ab

x,lxsjuT,l;@M;;,u:Mﬁ@JL.,:;-lCl:.U:;S\:slul:.u?o}pﬂwujwsj;;w_‘;,Fé\,l:fd_u@izpo,;.ﬂ,»,:
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test
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Table 9. Mean comparisons of plant characteristics of maize in interaction effects of Zn x Mycorrhiza x irrigation = year in irrigation, mycorrhiza and zinc sulfate

treatments
iy
~ Kes 0 Cdls ey

ol O e R > i) Ol 5558 <ls 5 Slas S5 > Shes Ha:v::

Year L X Irrigation LT X Micorrihza ; X Zn Water use o Root colonization Grain yield Biologic yield
J g ¢ o i . Root dry weight y 1 9 yl index
efficiency © (%) (kg. ha™) (kg. ha™) %)

(kg. ) ’ i
2006 1385 100% Requirment T L e Ve Without(-M) il pue Control o 1.07g-n 32.96 bc 16.00 j-n 7465.90 b-f 15580.16 cde 47.90f-h
2006 1385 100% Requirment T e Ve Without(-M) il pae 25kg.ha™ o 1.13f-n 43.39a 11.77 mn 7860.70 a-e 17550.66 ab 44.84h-j
2006 1385 100% Requirment ST s Ve Without(-M) il pae 45kg.ha’ £ 1.03h-n 34.46 b 18.23 h-m 7187.36 b-g 18970.50 a 38.24kI
2006 1385 100% Requirment T s Ve With +M) i Control o 0.89j-n 2711 c-f 17.10i-m 6193.30d-i 14690.90 d-g 42.47i-k
2006 1385 100% Requirment T Lt Ve With (+M) i 25kg.ha™ Yo 0.86 k-n 4170 a 23.10 e-i 5963.40 e-j 14010.83 e-h 42.47i-k
2006 1385 100% Requirment ST s Ve With (+M) il 45kg.ha’ £ 0.99 i-n 22.75 fgh 24,73 efg 6894.26 b-h 16690.36 bc 41.24jk
2006 1385 75% Requirment OT 5L Ao ,sVe Without(-M) il e Control o 1.26 d-k 28.48 b-f 10.20n 5774.30 f-j 16040.73 bed 35.25Im
2006 1385 75% Requirment [ FRRY Without(-M) il pue 25kg.ha™ o 1.08 g-n 22.82 fgh 13.83 k-n 5584.53 f-j 13810.33 e-i 40.54jk
2006 1385 75% Requirment L R Without(-M) il pae 45kg.ha™ £ 1.16 e-m 32.52 bc 12.33 Imn 5966.86 e-j 14830.03 d-g 40.24jk
2006 1385 75% Requirment ST 5L ooV With (+M) il Control o 1.00i-n 21.44 fgh 21.50 f-j 5292.30 g-k 11460.90 klm 46.339-i
2006 1385 75% Requirment ST 5L Ao ,sVe With (+M) ik 25kg.ha™ Yo 0.82 Imn 28.50 b-f 23.80 e-h 4215.96 j-n 9889.66 mn 41.40jk
2006 1385 75% Requirment [ FRPRY With (+M) i 45kg.ha™ £o 1.25 d-k 18.91 gh 25.73 ef 6430.30 d-i 15340.13 c-f 42.06i-k
2006 1385 50% Requirment B ERWY-Y Without(-M) il pae Control o 0.75mn 33.15bc 12.40 Imn 3563.53 k-n 11810.70 jkli 31.21 mn
2006 1385 50% Requirment WYY Without(-M) il e 25kg.ha* Yo 0.95i-n 42.71a 10.00 n 3311.33Imn 12630.43 h-k 25.600
2006 1385 50% Requirment B RS Without(-M) il pae 45kg.ha’ o 0.88 j-n 18.80 gh 11.83 mn 3082.93 mn 9160.40 no 33.80Im
2006 1385 50% Requirment B WSS With (+M) i Control o 1.30 d-j 18.21 gh 21.33f+j 3379.96 Imn 11880.63 jki 28.07no
2006 1385 50% Requirment B ENWYY-Y With (+M) il 25kg.ha’* \ 0.72n 23.03 fgh 28.63 de 2520.20 n 8055.46 0 31.07mn
2006 1385 50% Requirment BTN With (+M) il 45kg.ha™ £o 0.89j-n 30.43 b-e 32.53 cd 3113.80 mn 9128.90 no 34.07Im

.U)l-ULS)bT)l:@Ma)LéJM)A@Jublcka):Qﬁj\;&lul:Lg-Q}aijulﬁwéff.mQ}fsl)l:S&udﬂf\?l:n;:}:.«ja):
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test
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Table10. Mean comparisons of plant characteristics of maize in interaction effects of Zn x Mycorrhiza x irrigation x year in irrigation, mycorrhiza and zinc sulfate

treatments
=L
<l e
Water use by oSis 03y Ay 3 O3 gusl 30 5187 6l 3 Sles S5 ) g 3 S Cils ety
efficiency Root dry weight Root colonization Grain yield Biologic yield Harvest index

Year Ju X Irrigation LT x Micorrihza 05 X Zn ) (kg. m®) (9) (%) (kg. ha™) (kg. ha™) (%)
2007 1386 100% Requirment ST oy Ve Without(-M) il e Control o 1.31d-j 23.89 e-h 20.00 f-k 8748.73 ab 14780.66 d-g 59.17ab
2007 1386 100% Requirment ST oy Ve Without(-M) il e 25kg.ha* Yo 1.06 h-n 28.27 b-f 16.67 j-m 7176.20 b-g 12480.00 h-k 57.60abc
2007 1386 100% Requirment T e,y Ve Without(-M) ik pe 45kg.ha’* fo 1.09 g-n 17.39h 23.33 e-i 6608.56 d-h 12360.50 h-k 53.32cde
2007 1386 100% Requirment T LA, Ve With +M) o Control o 1.15f-n 25.05 d-g 35.47 abc 7885.75 a-e 13690.00 f-j 57.60abc
2007 1386 100% Requirment ST days Ve With (+M) =it 25kg.ha* Yo 1.01 h-n 21.72 fgh 36.90 abc 6861.06 b-h 12630.00 h-k 54.30b-e
2007 1386 100% Requirment ST days Ve With (+M) i 45kg.ha* o 1.25d-k 23.79 e-h 34.03 bed 8538.40 abc 14850.76 d-g 57.63abc
2007 1386 75% Requirment [ FRPPRT) Without(-M) il e Control o 1.18e-l 31.13 bed 12.83 Imn 6021.96 e-j 11440.70 klm 53.77cde
2007 1386 75% Requirment [ FRWPRT) Without(-M) il pde 25kg.ha’* Yo 1.44d-h 25.12d-g 14.61 k-n 7294.03 b-f 13120.76 g-k 55.06def
2007 1386 75% Requirment T 3L do,¥0 Without(-M) ik s 45kg.ha ) 1.15f-n 17.40h 17.63 h-m 5841.60 f-j 11400.06 kim 51.06def
2007 1386 75% Requirment <ST5L e ,av0 With (+M) ik Control o 1.85 bc 24.21e-h 32.70 cd 9383.83 a 16170.56 bed 57.80abc
2007 1386 75% Requirment [ FRPRT) With (+M) =it 25kg.ha™* Yo 1.25d-k 2354 e-h 33.07 cd 6737.76 c-h 12230.66 h-k 55.10a-d
2007 1386 75% Requirment [ FRPPRY) With (+M) =it 45kg.ha* £ 1.55 b-f 17.31h 35.50 abc 7858.56 a-e 13820.66 e-i 56.83abc
2007 1386 50% Requirment BRIyt Without(-M) il e Control o 149 cg 19.49 gh 18.63 g-I 5040.30 h-I 9142.20 no 55.17a-d
2007 1386 50% Requirment BRIy Without(-M) i e 25kg.ha* o 1.57 be 24.92 d-g 12.40 Imn 5331.10g-k 9388.00 no 55.61a-d
2007 1386 50% Requirment B HEWPTY-B Without(-M) ik pe 45kg.ha’* fo 2.38a 23.96 e-h 15.70 j-n 8077.66 a-d 13600.66 f-j 59.40a
2007 1386 50% Requirment ST 5L ds s e With (+M) =ik Control o 1.36 d-1 10.72i 40.87 a 4621.06 im 11970.93 i-I 50.03efg
2007 1386 50% Requirment TG s e With (+M) il 25kg.ha’* Yo 191b 19.43 gh 39.27 ab 6461.23 d-i 1187066 jid 54.20b-e
2007 1386 50% Requirment B EWSIY-Y With (+M) il 45kg.ha’* o 1.62 bed 10.79i 38.10 abc 5274.93 g-k 10190.0 Imn 51.50def

x)\xé)hT)‘:@uQ;UﬂJ,a):c’.;dl»:,\c]ad)adgilas‘wb&o}aijLAﬁmSﬁ;};fsl)\:fdh&ﬁpojuﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using Duncan’s Multiple Range Test
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Effect of drought stress, mycorrhiza and zinc rates on agro-physiologic
characteristics of maize cv. KSC704

Sajedi’, N. A. and A. Sajedi *

ABSTRACT

Sajedi, N. A and A. Sajedi 2009. Effect of drought stress, mycorrhiza and zinc rates on agro-physiologic characteristics of

maize cv. KSC704. Iranian Journal of Crop Sciences. 11 (3): 202-222 (In Persian).

To study the effect of drought stress, mycorrhiza and zinc rates on agro-physiologic characteristics of maize
(cv. KSC 704), a field experiment was carried out in factorial arrangement using randomized complete block
design with three replications at research field station of College of Agriculture and Natural Resources, Islamic
Azad University, Arak, Iran, in 2006 and 2007 cropping seasons. The experimental factors included of three
levels of irrigations: irrigation equal to crop water requirement (control), irrigation equal to 75% of crop water
requirement and irrigation equal to 50% of crop water requirement, inoculation with mycorrhiza fungi (Glumus
intraradices) at two levels: inoculation with and without, and zinc sulphate at three levels: 0, 25 and 45 kg.ha™.
The results of combined analysis of variance showed that, drought stress significantly affected water use
efficiency, root dry weight, grain yield, biologic yield and harvest index. Drought stress reduced grain yield,
biologic yield and harvest index but increased water use efficiency. Effect of mycorrhiza was also significant on
traits of root dry weight, percent of root colonization and biologic yield. Inoculation with mycorrhiza improved
the concerend traits as compared to control. Application of 45 kg.ha™ zinc sulfate significantly increased
biologic yield, however, increases in grain yield was not significant. The highest root dry weight and percentage
of root colonization was observed in 25 kg.ha™ zinc sulfate. Inoculation with mycorrhiza improved concerned
traits as compared to non- mycorrhiza not only in optimum irrigation level but also in drought stress conditions.
Irrigation x mycorrhiza x zinc interactions on root dry weight, grain yield, biologic yield, harvest index and
water use efficiency was significant. The highest grain yield was obtained from optimum irrigation (control) +
no mycorrhiza + 45 kg.ha™ zinc sulfate. It is concluded that with irrigation equal to 75% of water requirement +

inoculation with mycorrhiza + 45 kg.ha™* zinc sulfate obtain optimum yield.

Key words: Drought stress, Maize, Mycorrhiza, Water Use Efficiency and Zn.
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