Iranian Journal of Field Crop Science el el - bls
Vol 48, No 2, Summer 2017 (377-388) Ol 0B P"h
DOI: 10.22059/ijfcs.2017.133422.653957 (YVV-YAA (2) WWAF (lewals oF 3,Lel JFA 850

G5 9 A Dho 3 dS” Ol 9 J9369C3 ( J936951 5% W swy
Soleles L% 50 bgw n8) 99

Yo . Y. - ! 8
D9 (859w WYy 9 * Ol Dol Jlos™ ¢ 393 Sowwe plgd!
S0 O VA0 sk o) siply ol (bl 09 8 Sl 5 Slutils ol 1S Bil (g mils ¥ 5 ¥ )
(ORUARERRE- PR SRR L AR R ISP B

oS>

5T S Sk 5 3k 5 3,05 D9 5 b b (215 s SR 2 sobl il ssles S s sk 4
USRI P [ W R IO B KE e N AP AN [N e (Y (P NS W) BRSPS NCHE SO
530 s hap lsimn sbar bl e fele BEaw Bl 1 sl OLE mls a3 |zl esde S oKl (6555128
dosbsSIRe (Bbd o bawsie 35 i 55 5 L17 (5, 25 09 Bl pd s ol i3 86 cow 1) € g1 om sz
Ok (Al ghoee disls QLI 1) 595 5 Khas polde (2S5 o Al o 5 4 2l 51 G OB L bl o35 6,
I cdls p pas s piolis op e 5 op it o 5 4 /T OGNS L lawgie 5 5 5 O Tl 3 50 el o35 505 S
by il Sals JUSa 3 p S 5hS YYYA 58018 (i 4 b sie 25 Tyl pd 55 4l 5 (e g) 03 5y 3 Shas L lisls OLES
Ll s 55 5 558 bgw s Shes lizl 5 o8 Slio palis JalS Lol IS o oS S0 Gl ol 5 el sty slaaiily
bagd (o5 oS cpl Cuslie SRl A5 51 S0 Obsmml han Sl Kl e Al s g sl ge L shone S5
09 Bl 5 53 38 Ol il sl Jaul 5 5o (AL Jalowe 4 ) 3 S 551 g 2558 glapd,y Cpline STy 4 ax s
Jaibsy B Jshos i f 4 Bl 5 e 25 gl 23 50 5 bk o) ) S S 5 UKy (B4 o S5

sl gy s Shes Sl 5 VG L LIT o) g5, da3lsSTRa

3 Shes (pdS DU b g (DT 3908 25 g3k 5 Sl S0

The effect of hexaconazole, penconazole and calcium silicate on the quantitative
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ABSTRACT

To study the different irrigation treatments on agronomic characteristics of soybean with and without use of triazoles
and calcium silicate, an experiment was conducted as split-plot factorial in a randomized complete block design with
three replications at the Research Field of Faculty of Agriculture, Tarbiat Modares University. The results showed
that three-way interaction among experimental factors significantly influenced all traits, except plant height. Under
non-stressed conditions for L17 and under moderate stress for Williams, hexaconazole spraying caused maximum
and minimum protein yield with more than fourflods differences between them. Calcium silicate spraying on
Williams under non- and moderate- stressed conditions, with 0.23 difference, showed most and least values of harvest
index, respectively. Biological and seed yield under stress conditions decreased 9519 and 3328 kg/ha, respectively.
According to the findings of these research, water deficit stress can cause reductions in values for quantitative traits
and yield components of soybean, and under stress conditions, spraying admendatory materials can mitigate the harm
of stress and increase the crop tolerance. Considering different response of soybean cultivars tested in terms of oil
yield to spraying under varios conditions, it can be noted that penconazole and calcium silicate spraying on Williams
under non-stressed conditions, and penconazole and hexaconazole spraying on L17 under moderate- and severe
stressed conditions, exhibited higher efficiency in increasing oil yield.
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Table 1. Average monthly weather properties during experiment period in 2013

Month Maxim_ur_n relative Minimym relative Rainfall Soil temperature Total sunny
humidity (%) humidity (%) (mm) (°C) hours
May 59 23 9.13 18.8 349
June 55 21 10.6 24.6 329
July 49 15 - 315 351.3
Aug 49 17 30.2 356.9
Sep 49 14 26.5 340.7
ialojl de 0 S olords lo Sy Y Jga
Table 2. The soil chemical properties of experimental field
Soil depth Available K Available P Total N Organic C pH in a saturated EC
(cm) (ppm) (ppm) (%) (%) paste extract (dS/m)
0-30 908 119.2 0.15 1.58 7.45 1.22
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Table 3. The soil physical properties of experimental field
Soil depth Soil Bulk density Permanent wilting point Field capacity
(cm) texture (glem®) (% by weight) (% by weight)
0-20 Sandy loam 1.45 7.18 15.38
20-40 Sandy loam ) 8.39 19.52
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Figure 1. The effect of different water defecit stress levels on soybean plant height. S1: Un-stressed control, S2:
Moderate stress, S3: Severe stress. Means within a column followed by the same letter are not significantly different.
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Figure 2. The interaction between variety and foliar spray on soybean plant height. V1: L17, V2: Williams, F1:

Hexaconazole spraying, F2: Penconazole spraying, F3: Calcium silicate spraying, F4: Water spraying and F5:
Control. Means within a column followed by the same letter are not significantly different.
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Table 4. Analysis of variance (Mean square) of yield and qualitative properties in soybean variteies influenced by
water defecit stress and foliar spaying

SOV df Protein Oil Harvest Oil Grain Biological
yield yield index concentration yield yield
Replication 2 158.88 8.58 0.00008 10.19 2891.24 130404.30
Stress 2 227908.08™ 640220.74™ 0.03244" 3.99 15975537.91"  73480615.20"
Error a 4 16.08 529.51 0.00008 231 19562.51 961473.60
Variety 1 108298.71™ 216090.00™ 0.02880" 9.25 355295471 1913187.60
Spraying 4 18852917  21914.64™ 0.00219” 20.20 140938.51™ 769402.60
Stress x Variety 2 158758.08  70413.70"  0.00962" 12.50 1660799.51"  19782986.80
Stress x Spraying 8 54740.06"  78283.61"  0.00887" 15.26 1295796.74"  6880298.40™
Variety x Spraying 4 18049.74 6713.477  0.00601" 5.45 299216.82™ 5737928.40"
Stress x Variety x Spraying 8  43800.48™  69340.34™  0.00680" 5.11 1604002.12"  11528807.20"
Error b 54 54.05 1085.42 0.00009 12.22 27044 896300.00
CV (%) 2.10 6.68 3.52 18.78 6.25 10.25

el oy8 ) 50 Jloisl mha )8 ls g BT 5529 baims oy lis s 5 4

*, **: Indicate significant at the 0.05 and 0.01 probability level.
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Table 5. Analysis of variance (Mean square) of yield components and plant height in soybean variteies influenced by
water defecit stress and foliar spaying

Sov df Plant height Pod no./plant 1000 grain weight

Replication 2 22.30 0.70 2.26
Stress 2 1557.70" 10260.31" 2313.34"
Error a 4 6.80 12,91 11.37
Variety 1 0.04 3025.28™ 1238.77"
Spraying 4 83.24™ 2041.97" 366.47"
Stress x Variety 2 1.34 1017.35™ 837.68™
Stress x Spraying 8 6.96 1471577 1103873194
Variety x Spraying 4 55.74™ 1526.93™ 650.61"
Stress x Variety x Spraying 8 6.25 2563.39™ 718.63"
Error b 54 12.87 8.68 10.50

CV (%) 2.63 458 3.65

el 02,0 ) 50 Jloiol s jo ls e BB 5929 baims yLis o 5 4y

*, **: Indicate significant at the 0.05 and 0.01 probability level.
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Table 6. Effect of water defecit stress and foliar spaying on yield and yield components in two variteies of soybean

YAS

Water defecit Variety Spraying Pod 1000grain  Proteinyield Oilyield  Harvest Grainyield Biological yield
stress no./plant weight (g) (kg/ha) (kg/ha) index (kg/ha) (kg/ha)
Fi 47.57Imn 90.43hi 804Im 456ijk 0.28gl 2534ij 9176fgh
F 59.10hi 76.13ml 826l 569fg 0.25j 2710h 10668cd
L17 Fs 44.03no 138.63a 1147f 644cd 0.40a 3342cde 86540-j
Fa 67.27ef 89.93hi 11169 673bc 0.29gh 3494hc 12163bc
Un-stressed Fs 63.03fgh 80.77Kkl 1008h 388Im 0.33c 3064f 9317fgh
control =1 58.37hi 97.17ef 1056i 713b 0.32cd 3400cd 10556def
F 67.40def 111.63c 1518b 96la 0.36b 4527a 12614b
Williams Fs 72.20cd 105.77d 1412e 921a 0.30fg 4560a 15446a
Fs 49.77KIm 77.27kIm 717n 454ijk 0.27hi 2299kl 8408g-j
Fs 61.63gh 89.43hi 1481a 644cde 0.31de 3755b 12045bcd
=1 40.600 72.40mn 466q 243p 0.23k 15310 6625ml
F2 53.17jk 87.37ij 722p 493hlj 0.31de 2389ijk 7783h-1
L17 Fs 47.23mn 65.530 408q 219p 0.17m 1233p 7201j-m
Fq 50.63KIm 65.270 565n0 3190 0.17cm 15840 9358fg
Moderate Fs 43.60n0 54.97p 363q 218p 0.17m 1263p 6853ml
stress =1 56.03ij 68.10no 6160 328no 0.21l 1877n 8894ghi
F, 40.770 99.73e 679m 374Im 0.34c 2038Imn 6145m
Williams Fs 52.37jkl 78.601k 775i 363l-0 0.23k 2017mn 86879-j
Fq 64.27fg 97.40ef 1168c 586f 0.33c 3169def 9591efg
Fs 42.300 99.80e 746k 358mno 0.33ef 2091Imn 6861kim
Fi 91.57b 95.67fg 1223d 660bc 0.32de 3510bc 11070c-e
F 64.70efg 76.97ml T75i 416Kkl 0.23kl 2033Imn 9220fgh
L17 Fs 66.83ef 93.53fgh 888j 404kim 0.28hi 2641hi 9529¢fg
Fq 66.23efg 80.571k 679n0 364l-0 0.27ij 2153kIlm 8105g-1
Severe stress Fs 72.73c 108.10cd 1149cd 594def 0.29fg 3115ef 10660c-f
=1 64.07fg 117.40b 7701 448jk 0.33c 2417ijk 7247j-1
F 69.40cde 96.33ef 920i 507hi 0.31de 2736gh 8992¢gh
Williams Fs 64.07fg 80.031k 728k 355mno 0.27hi 2012mn 7380i-I
Fa 201.10a 82.50jk 7540 530gh 0.30ef 2558hij 84799-j
Fs 88.50b 86.40ji 916k 590ef 0.32de 2999fg 9411fg

~dsloee F3 (JssbeSy (cib Jsloee F2 ¢ Jg3LsS1iRKe oil Jolore FL (P<e/+0) Canl (5 )10 gine 955 baimalid fygiw 10 10 S e sladd > 042

Sals F5 ol b sl FA (pedS SIS Lw 3L
Means within a column followed by the same letter are not significantly different (P<0.05).V1: F1: Hexaconazole spraying, F2: Penconazole spraying,
F3: Calcium silicate spraying, F4: Water spraying and F5: Control.
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