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Tables 1- Amount of precipitation at the agricultural research stations of Gharakhail and
Baykolain the period of 1970 to 2012

Precipitation (mm) (e L) 254

LSy

Stai on aislu YF aiv o A5l dadiy ﬁ:;:f AYlo Jaze
24 hours Maximum Annua Maximum Minimum Annual Average
Gharakhail J1,8 1134 1155.9 493.6 783.5
Baykola Wl 1159 1256.1 496.5 823.8
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Table 2- Soil physico-chemical characteristics at the agricultural research stations of Gharakhail and

Baykola
oliy,s . B iy
ol | é;:;l el ) sY awlo ‘_;,ib‘ JSTQ;;M L::T e oo law!
i A A 3 % y [o) ool ) I
Station oH EC Jsle  Clay Silt Sand oc Nitrogen Availaplep  Avalable
C.CE K
(@sm?) (%) (mg kg™
Gharakhail Jus1,3 7.8 0.55 45 44 391 169 165 0.071 5.09 193
Baykola sl 7.6 0.68 22.2 344 56.6 10 1.30 0.095 11 2342

Wl g Je,8 oSl 50 10 paiS (gwy 0 9550 Slho 5 o uil)ly 4525 =Y Jguar
Table 3- Mean squares of wheat traits studied at the Gharakhail and Baykola agricultural research

stations
s eyl T (23l alsow Slasy ls 5K BT Sl 39 oy
Ol il $°|ji oS Sy BT Yidd Ag Ag O 9y
SOV. o Plant leaf area Number of of seed Fresh Dry Protein
height index fertile spike weight weight percentage
Location o 1 175.8 " 2568.2"° 1035772094 0.001™° 2835** 33.73** 0.434"°
Error s 3 56.65 0.0001 33146.8470 7250453 7.56 0.00006 9.13
a9 g 295 1 1166° 3208  287681175° 1005452727+ 20874 7gg3u 9.91"
Flawheat biofertilizer
Sulfur 5,595 2 2926** 522.51** 131866.481"™ 263415** 492.7™ 187.9** 222.5*
35PN (G j 395 2 1379 3358 25.8382"¢ 0.00001" 2.11m™ 1.1+ 0.71"¢
Flawheat biofertilizerxsulfur
O 209 g 355 5364 0.00001"° 11485 0.00001"  24.90**  0.00002" 281"
Flawheat biofertilizerxlocation
Sulfurxlocation  yKexs,848 2 122.1"8 0.00001™* 43608.1281" 0.00001"° 160.9** 0.00001™* 48.31**
OBoX 3 55X g3 (Siuns j 395
Flawheatx biofertilizerxsulfur 2 43.00"  0.000001"  589.9260" 389277" 1562"  0.00001" 0.770"
location
Error s 30 107.0 63.11 2757.0481 2129825 5.541 1.59 2.98
Genotypes T ] 2 366.2** 97.14"° 26063.1897"* 166168** 2.797"° 0.361"° 0.145"*
G 9N 9O (e 095
Flawheat 2 9.69™° 156.0** 3036.9050"° 263422** 1.064"° 0.337** 422"
biofertilizerxgenotype
Sulfurxgenotype cwisisXs,SeS 4 2144 8449  1380.8836** 92659 1.908™  1.386* 281"
G X0, SN Ly g ams § 395
Flawheat biofertilizerxsulfur 4 130.2%*  164.33* 20405769"°  0.000001"*  1.188"  0.614** 2.78*
genotype
Genotypex|0cation ¢,8eX cuwi s 2 61.30"° 0.00001"™° 18182.697" 0.000001"™® 9.661™  0.0000001** 0.88"°
OB0X i 935X g 9IS (w3 095
Flawheat 2 65.17"° 0.000009™° 1662.5399™° 0.000001"™® 1.346™  0.0000002"° 6.07*
biofertilizerxgenotypexlocation
QX i giX,5 55 66.04" 0000001  29086711" 0000001 4545  0.0000003"° 182"
Sulfurxgenotypexplace
3 995
o&bxhﬂzﬁ: $3% ~>_)-’_‘ 95X g 4 82.19™  0.0000001™° 1193.4842" 1287.37"° 1.007™  0.0000009™* 3.41"°
Flawheat biofertilizerxsulfurx
genotypexlocation
(o0ilo L) tas ns
. 72 82.74 62.01 637.8971 271659 5.092 1.54 1.50
Error (Residual)
CV. (%) olpaii oo 8.83 18.19 9.34 16.49 13.08 13.04 8.67

o3 S5 g 6kl Zalans H0 o xSy

ns: not significant and * and **: significant at 5% and 1% level respectively.

# 9,00 sxe ne NS
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Table 4- Mean comparisons of wheat traits studiedunder effects of flawheat biofertilizer

treatments
oy 995
LS ol ) o S s Gy K )
Biological o & S 5 o (23 L0 1o s
fertilizer Plant height Leaf areaindex resh weight: Dry weight
1 (cm) (kg.n) (kg.m)
(L.ha?)
0 99.7b 4.78b 1.58b 0.88b
2 104.1a 5.95a 1.80a 1.0a

Wil oo 5SS se3T b o0 B mhaes [0 o sire gl pue syl (g, 50 LSy By,
Same letters in each column represent no significant difference at 5% level by Duncan's test.

0555 lojlard Sl Coti puiS gy 9550 Slao (Kb anylio =0 Jgua
Table 5 Mean comparisons oftraits studiedunder effects of sulfur treatments

3,595 oS eléfv‘)l o 3 g 5L )3‘0}3. &g J...,; 039 ‘_,-u-vsy
Sulfur Plantheight | o o dex Fresh wel ght Dry wei ght Protein
(kg.ha'l) (cm) (kg.m™) (kg.m™) percentage
0 94.40b 4.12b 1.3b 0.89c 11.9¢c
250 109.7a 4.94a 1.9a 13a 14.1b
500 104.8a 5.35a 1.9a 1.1b 16.3a

W B & T I U e SIS NS PO I JPRVSPRCE Y - N CORIP S WK VI P
Same letters in each column represent no significant difference at 5% level by Duncan's test.
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Figure 1- Effects of flawheat biofertilizer, genotype and location on protein concentration
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Table 6- Mean comparisons of wheat traits studied under effects of flawheat biofertilizer,
sufur and genotype treatments
S Ui . loss vt 09
gy T e e T s
LF o] 295k 1 Ay . 23
) 222 Cagdld i Sy Number o Fresh ©9 O 9
Genotypes ~ Sulfur Flawvheat ~ Plant Leaf  Of fertile Yied  \eight Dry Protein
height : of seed - weight
(cm) area spi k2e (kg ha) (kg.m (kg percentage
index (m™) D) g)
Gonbadu.s 0 0 9355d 5.22a  2844cd  313%bhc  1.18a  0.63c 11.86a
Ehsan;bus 0 0 92.32d 491a  208.8d 3092c  1.20a  0.64c 12.53a
Tirgany s 0 0 9287d 4.6la 249.6cd 3716bc  1.23a  0.65¢C 10.47a
Gonbaduss 250 0 93.23d 5.84a 364.2abc  4488ab 1.72a  1.03ab 14.15a
Ehsangtus! 250 0 110.2b 5.46a 2856bcd 3755bc  1.79a  1.08ab 13.69a
Tirgany, 8, 250 0 1115b  4.96a 345.6abcd 4676ab  77al  0.99ab 14.11a
Gonbadsss 500 0 102.7c  4.37a 3720abc 3706bc  78al  0.97ab 16.46a
Ehsanglws! 500 0 102.2c  390a 330.0abcd 37810  75al  0.96ab 15.59a
Tirgan i ws
9N 59 0 102.7c 570a 36l.2abc  4160b  84al  0.92b 15.82a
Gonbaduws 0 2 96.0cd 547la 2556cd  3565bc  57al  0.86bc  12.27a
EhsanLus! 0 2 97.20cd 4.40a  250.8cd  351l1bc  4lal  0.77c 12.08a
Tirgany s, 0 2 94680 4.69a 3024abcd 3793b  5lal  0.82bc 12.60a
Gonbadus 250 2 110.77b 6.02a 370.8abc  4837ab 0332  1.16a 13.46a
Ehsanglus! 250 2 1149ab 6.12a 3432abcd 4485ab 07a2  1.23a 14.44a
Tirgany6xs 250 2 117.7a 4.90a 3744abc 5289a 07a2  1.18a 14.78a
Gonbadu.<s 500 2 102.6c 5.49a  399.6ab  4644ab  99al  1.06ab 16.81a
Ehsanglus! 500 2 109.3b 5.82a 334.8abcd 4638ab  99al  1.08ab 16.41a
Tirgany, 8, 500 2 109.2b  4.99a  4380a  4733a  06a2 1.06 16.56a

Same letters in each column represent no significant difference at 5% level by Duncan's test.
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Abstract

To evauate the effect of biofertilizer and sulfur on vyied and
morphophysiological traits of three wheat genotypes. A split plot factoria design
experiment based on completely randomized block design with four replications was
performed at Gharakhail and Baykola research stations of Mazandaran province in
2014-2015. The wheat genotypes were Gonbad, Ehsan and Tirgan; the sulfur treatments
consisted of levels of zero, 250 and 500 kg.ha' (along with Tiobacillu ssp) and
biofertilizer of zero and two |.ha’ (via treating seeds). The traits studied were plant
height, leaf areaindex, number of fertile spikes, seed yield, plant fresh and dry weights,
and protein percentage of seeds. Results showed that Flawheat biofertilizer had
significant effect on leaf area index, plant dry weight, number of fertile spike and seed
yied, and application of two liters of biofertilizer improved the traits under study. The
highest plant height (117.7 cm) was observed in Tirgan cultivar by using 2 kg.ha™* of
flawheat biofertilizer and 250 kg.ha' of sulfur. In al three cultivars of Gonbad, Ehsan
and Tirgan, consumption of 2 |.ha' of flawheat and 250 kg.ha™ of sulfur increased
wheat dry weight compared to the control. Tirgan cultivar with 5298 kg.ha' produced
highest seed yield by using two liters of Flawheat and 250 kg of sulfur per hectare.
Based on the results obtained, it can be concluded that Tirgan among the three cultivars
studied in the central and eastern regions of Mazandaran province, produced higest seed
yield by using of 250 kg.ha' of sulfur and the application of two liters per hectare of
Flawheat.

Key words. Baykola, Biological fertilizer, Gharakhail, Mazandaran, Sulfur, Wheat
Cultivar.
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