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Table 1- Theresults of soil analysis at the experimental sites

Organic Organic  Total Available

Soil Sand Silt Clay Soil . K

o o o carbon matter  nitrogen P _1 pH EC
depth Y% % Y% texture (%) (%) (%) (mgkg™) (mg.kg %)
0-45cm 27 55 18 siltyloam 1.6 1.6 0.16 9.8 210 741 179

adgle ouds (5 So3luil (sl asls  (ctalel Glologs Sl S ye iyl 41520 - Y Jguar
Table 2- Combine analysis of variance of treatments effects on measured indices of forage

Mean square  wis yo (yiibeo

e
ol — .
=& ol Gy el 4l b8 sl dsbe o lass
SO.V. ! Stem Inflorescence
df Plant Height ) Leaf number
diameter length
Year — Jlo 1 0.21 0.09 100.97* 4.98
Error (a) @ W 4 96.93 141 11.03 258.32
Irrigation okl 2 14249.26** 44,34 3469.29**  297646.90**
YearxIrrigation  (g,LsixJle 2 3.99 0.47 36.73 311.80
Error (b))  (0) as 8 74.82 1.32 28.96 455.75
Plant oL 2 320641.69**  1510.15%* 21503.65**  3815337.34**
Y earxPlant oLSx Jlw 2 648.13* 0.28 28.56 2.27
IrrigationxPlant sl kel 2 4349.20** 35.86** 804.16** 266494.84%*
oy
ol ol x Jbw 2 79.84 0.49 47.68 270.82
Y earxPlantxIrrigation
Potassium iy zglaw 2 9061.32** 33.60%* 1179.14** 34088.81**
YearxPotassum by x Jl 2 15.57 0.34 9.29 269.98
I rrigationxPotassium _wby x s ,LaT 4 T77.75%* 5.20%* 189.77** 1851.08**
ol xlabx Jlo o 4 43.90 0.25 5.15 507.72
Y earx|rrigationxPotassium
PlantxPotassium b x oL 2 2404.73** 29.96** 396.15%* 29755.65**
ot x ol Jlw 2 20,61 0.29 20.73 307.39
Y earxPlantxPotassium
ol xlalx ol 4 922.19+* 5.33%* 168.46%* 1758.24**
Plantx|rrigationxPotassium
ol okl X ol Jbo 4 128.28 0.26 1.97 525,27
Y earx|rrigationxPlantxPotassium
Error s 60 135.24 1.41 16.76 427.56
CV(%) Ol pds gy 7.62 27.27 13.01 10.33

B O W WIS NGRSO TE S -k
* ** indicates significance in 5 and 1% respectively.
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Table 3- Mean comparison of triple effects of plant, irrigation and potassium fertilizer on
plant height, stem diameter, flower length and number of leaves

weoowde ZOIT S o
Plant . Irrigation fertilizer Plant height diameter Inflorescence L eaf number
interval (day) (kg.ha?) (cm) (cm) length (cm)
50 209.71b-d 7.46bc 47.98cd 498.84c
5 100 222.47b 9.63b 53.13b 540.26b
150 287.26a 13.93a 81.05a 565.31a
et 50 187.22de 6.34cd 38.94e 367.40e
10 100 205.09b-e 8.36bc 44.23d 426.57d
Amaranth 150 216.39%c 8.73bc 49.91bc 519.71bc
50 158.32f 4.72d 28.15fg 119.75h
15 100 182.65¢f 6.62cd 30.80f 196.799
150 194.53c-e 7.12cd 36.20e 258.09f
50 102.72g- 0.72e 20.64i 14.62i
5 100 106.80gh 0.69% 21.51hi 15.90i
150 114.51g 0.78e 25.49gh 17.79
o 50 89.25hi 0.59% 14.75)K 9.80i
10 100 93.51i 0.62e 16.97i-k 14.88i
Panicum 150 104.41g-i 0.69% 19.38ij 16.45i
50 80.07i 0.42e 9.75l 5.38i
15 100 92.28¢-i 0.51e 12.54KI 7.00i
150 99.31g-i 0.58e 14.83k 7.70i

85,105 5SSl ge3T ell 2 (5,10 sime gl S e By (sl olael
Numbers with same letters are not significantly different according to Duncan's test.
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Table 4- Combine analysis of variance of treatments effects on measured indices of forage

Mean square  wle yo (saibeo

Oy es j:;b Jalxali GLJI
as 0 adgle 5 2® L
o il el s s woys TR s oy o
o3 Sz (7S el ae s
SOV. Crude S5 ul e [Cand
of fiber Dy g, Crude > Natural
forage °  protein  Natural detergent
yield detergent fiber
fiber
Year — Jlw 1 2.78 0.36 573 5.05 8.75 27.90
Error (@ @ Ws 4 3.89 1.18 2.99 5.69 4.89 12.33
Irrigation | 2 35044  25505+% 8263 oM 4grasr 37755+
YearxIrrigation  g,LsTx L 2 114 1.58 125 3.85 19.31 0.89
Error (b))  (b) Ws 8 1.65 2.09 2.27 5.15 7.06 7.08
%
Plant  oLs 2 316218+ 17404+ 2740 1gope  LH0TAA0T g6 7
Y earxPlant ol JLw 2 2.46 0.01 0.36 2.10 13.60 0.13
IrrigationxPlant olSx g kel 2 0.92 1.42 0.40 0.80 3.12 0.77
ol ol x Jw 2 6.67 1.74 0.44 3.22 0.14 8.09
Y earxPlantxIrrigation
. 3
POtasSUM ol zglams 2 8689 9412+ 1837+ 000" 17ggerx  74.04%
YearxPotassium by x Jlw 0.40 1.07 0.76 418 10.07 422
IrrigationxPotassium  wlis x g ksl 4 5.85 6.11 191 332 16.82 14.82
ol xslelx Ju 4 2.35 035 0.67 0.66 1.16 7.47
Y earx| rrigationxPotassium
PlantxPotassium b x obF 2 2.54 2085** 020 3.68 497 161
ol x ol Jlw 2 0.49 0.06 0.56 2.37 9.64 6.42
Y earxPlantxPotassium
ol ol x oS 4 8.28* 8.52+ 0.44 1.16 50.65* 70.48**
Plantx|rrigationxPotassium
ol xslel X ol Jlo 4 182 0.07 0.48 213 1.67 355
Y earx|rrigationxPlantxPotassium
Error s 60 2.65 2.93 218 2.84 9.70 9.02
CV%) i g 6.78 2002 1392 1391 731 12.29

* ** indicates significance in 5 and 1% respectively.

b o )0 K g doy0 B mhaw 43 (g,l0 sre sdimo L F
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Figure 1- Investigation of changesin the percentage of crude fiber of forage amaranth and
millet as affected by irrigation intervals and potassium fertilizer
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Figure 2- Investigation of changesin the dry forage yield of forage amaranth and millet as
affected by irrigation intervals and potassium fertilizer
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Figure 3- Investigation of changes in the percentage of natural detergents fibers of forage
amaranth and millet as affected by irrigation intervals and potassium fertilizer
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Figure 4- Investigation of changesin the percentage of acidic detergent fibers of forage
amaranth and millet as affected by irrigation intervals and potassium fertilizer
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Table 5 Mean comparison of main effects of Ash and Crude protein percentage

FowS B 2o Pl gy oy
oL¥ Ash percentage Crude Protein percentage
Plant Amaranth <l Ll 11.08a 14.10a
Panicum 3, 9.10b 13.02b
_ 5days oj39,0 12.50a 13.54a
(9
ol 10days o391+ 11.03a 11.22b
Irrigation interval
15days o9, 10 8.53¢c 8.32c
50 8.38c 9.30c
G
i 100 12.47ab 11.41b
Potassium fertilizer(kg ha™) 150 13.08a 13.38a

5l Sl yge3] bl 5 (6 lo e glas S e By, (g1l slacll

Numbers with same letters are not significantly different according to Duncan's test.
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Abstract

Drought is one of the maor factors limiting productivity in agriculture and
nutrition management, including the use of potash fertilizers, plays an important role in
plant resistance to drought. In order to evaluate the quantitative and qualitative
characteristics of forage amaranth in comparison with forage millet, a split factorial
experiment was designed and conducted in a randomized complete block design with
three replications in 2016 and 2017 in Saadatshahr region of Fars province. In this
experiment, three irrigation intervals (5, 10 and 15 days) were used as the main factor,
potassium fertilizer (50, 100 and 150 kg.ha) and forage plants (amaranth and millet) as
sub-plots. The results of mean comparison of two-year combined analysis showed that
amaranth had significantly more height, stem diameter, inflorescence length, number of
leaves per plant, dry forage yield, ash percentage, crude protein and carbohydrate
content than millet. Increasing the irrigation interval reduced the height, stem diameter,
inflorescence length, number of leaves per plant, 1000-seed weight, percentage of crude
fiber, dry matter yield, ash percentage, and soluble carbohydrates. By increasing
potassium fertilizer level, plant height, stem diameter, inflorescence length, number of
leaves per plant, percentage of crude fiber, dry forage yield, ash percentage, crude
protein percentage, ADF percentage and NDF percentage in the plant decreased. In
general, it can be concluded that amaranth plant has higher yield and drought tolerance
than millet and the application of 150 kg.ha' of potassium fertilizer can be
recommended to achieve higher yield.
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