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Table 1- Traits of soil of experiment location
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Vear Absorbable Absorbable Gypsum  Sand Clay Lime Total N ocC S pH

P K (%) (%) (%) (%) o (%) EC

(ppm) (ppm) (%) (ds m?

2013 15.41 266 0.001 44 20 10.5 0.041 0.17 7.23 7.79
2014 15.64 257 0.004 42 20 8.5 0.056 0.26 7.45 7.89
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1- Radiation Use Efficiency
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3- Photosynthetic Active Radiation
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Table 2- Volume of irrigation water used in different water

treatments
&bl w2, Tobw
e S JS Irrigation treatment
Total irrigation water (s Suid I oz mied)
(m°ha) (cumulative evaporation
from evaporation pan)

10250 70 (Io)

5260 140 (I,)

3400 210 (I,)
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1- Water Use Efficiency
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Table 3- Analysis of variance for radiation use efficiency of blue panic grass in different cuts

i gl @lilaryy  Jgl o £93 (> PR
S.0.V d.f 1st harvested  2nd harvested 3rd harvested
S 2 0.005 0.256 0.041
Replication
. ‘5)}""] 2 5.83 ** 5.20 ** 7.13 **
Irrigation (1)
ol sl 4 0.070 0.101 0.135
E (@)
u”il"“ 2 1.03 ** 0.300 ns 0.046 ns
“”EL’ 1 0.151 ns 0.363 ns 0.065 ns
39 X el 2 0.310 * 0.140 ns 0.073 ns
K *N
e 4 0.079 ns 0.137 ns 0.137 ns
ot 2 0.072 ns 0.061 ns 0.228 ns
X o X iy 4 0.050 ns 0.601 ns 0.106 ns
1 *K*N
P> b 30 0.080 0.226 0.099
E (b)
(%) cv - 10.3 17.2 121
B re pue NS o g o 3 Jb xe i Jopd ) e jd o pixe e
ns: non-significant *: significant in 5% level **: significant in 1% level
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Table 4- Mean comparisons of effect of irrigation levels on radiation use efficiency of blue panic grass in different cuts

Sl w235 ok Eris b ypan 3,5
Irrigation treatment radiation use efficiency
(e St 31 2025 ) (gMJ7)

Cumulative . . ]
eva(lporation from oy o °9 O Jol o
evaporation pan) 3rd cut 2nd cut 1st cut

3.16a 3.24a 3.33a
140 2.72Db 2.85b 2.70b
210 192¢c 2.18¢c 219c

Wl K05 b deopd iy g 3 (g0 gz BB oS i By S JBlas gyly (ola 1 SSle
Means that have at least one common letter have no significantly difference at 5%.
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Table 5- Mean comparisons of effect of nitrogen levels on radiation use efficiency of blue panic grass in the first cut

03955 355 xS B pan 21,8
N fertilizer radiation use efficiency
(kg ha) (@MJ™h)
0 249¢c
100 2.75b
200 2.97a
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Means that have at least one common letter have no significantly difference at 5%.
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Table 6- Mean comparisons of interactions of nitrogen and potassium levels on radiation use efficiency of blue panic grass in
the first cut

Oari 355 ey 395 Grindd oo Al
N fertili%er K fertililzer ra;}?é::,qc;se

(kg ha®) (kg ha™) (gMJ?
0 0 2.36¢
100 2.63 bc
100 0 2.85ab
100 2.65b
200 0 2.85ab
100 3.10a
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Means that have at least one common letter have no significantly difference at 5%.
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Table 7- Analysis of variance for water use efficiency, nitrogen use efficiency and agronomic nitrogen efficiency of blue panic

grass
o e . Span 2,5 .
i galio ol anyy 03 s 2l V3o ol Spas )
5.0V df Agronomic nitrogen Bkl Water use
~ efficiency Nitrogen use efficiency
efficiency
S5
= 2 69.15 83.97 0.107
Replication
. d).k"”] 2 812.81 ns 11827.06 ** 12.50 **
Irrigation (1)
gl sl 4 147.52 57.37 0.026
E(a)
‘J’f\l"” 2 86.58 ns 60405.35 ** 0.995 **
“"EL“ 1 24.98 ns 38.62 ns 0.003 ns
09 X ol 2 60.60 ns 67.04 ns 0.126 ns
K*N
L"L*'I et 4 34119 * 1497.66 ** 0.334 **
e 2 674.03 ** 169.18 ns 0020 s
el X 3o X gl 4 432,59 ** 5420.70 ** 0.245 **
| *K*N
P> b 30 71.19 68.01 0.039
E (b)
(%) cv - 68.0 6.3 6.6
sz je NS Lo pd O o 3 )y pixe i Jopd Ve 50 o pixe e
ns: non-significant *: significant in 5% level **: significant in 1% level
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Table 8- Mean comparisons of interactions of irrigation, nitrogen and potassium levels on water use efficiency, nitrogen use
efficiency and agronomic nitrogen efficiency of blue panic grass

Skl w23, gobw s
Irrigation treatment 23 et B yan 8 & pan 1,5
3 e o) 039 395 ey 398 09X 05955 o
(a8 Sty N fertil!%er K fertili_zler Argl;i:?go;rr:lc Nitrogen use Water use
(Cumulative (kg ha™) (kg ha”) efficiegncy efficiency efficiency
evaporation from (kg kg") (kg kg') (kg m™)
evaporation pan)
0 0 - - 1.92e
100 - - 197e
70 100 0 15.71b 213.30 a 2.08 e
100 15.89b 218.80 a 213e
200 0 16.93b 115.72 de 225e
100 0.94 bc 102.38 ef 1.99e
0 0 - - 3.29cd
100 - - 3.06d
140 100 0 7.84c 165.54 b 3.14d
100 7.32 bc 168.36 b 3.20cd
200 0 0.82 bc 87.50¢e 3.32cd
100 16.53 b 97.06 fg 3.69b
0 0 - - 3.02d
100 - - 3.18cd
210 100 0 4041 a 14321c 421a
100 12.29b 120.48d 3.54 hc
200 0 13.45b 64.85h 381lb
100 16.51b 70.61 h 4.15a
Wl 0S5 b deoyd guy w50 (6)b pme BB (S ke B S Bl gyl gl 1 Sle
Means that have at least one common letter have no significantly difference at 5%.
g0 0dlps Jolis I U wS o AW olS &S |y sl SV 059,80 I ypas ol yls
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YV Ve 3l ez o lade il 38l L el o 0gMe gy YL
by (ol (5955 e 2L (o)l ol SEalS 5 yio b
2 OJosis 395 e golaw )3 puly 395 3,8 Lol 5)S
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iz 31 55 9 Wl iz 31 5 (5950 295 bl ) I
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Table 9- Analysis of variance for dry matter yield of blue panic grass in different cuts

oS gl 6331 a5 Beme ggoom Pow O ©93 O Jol e
S.0.V df Total dry matter 3rd cut 2nd cut 1st cut
s 2 249.19 1154.94 17188.93 49.32
Replication
K 2 34367.59 ** 453496.97 ** 31752420 **  390788.32 **
Irrigation (1)
Jol sl 4 37.43 5303.10 6587.74 1922.42
E(a)
wﬁ“ 2 2181.75 ** 5622.23 ns 1911.42 ns 73258.43 **
“*;L’ 1 24.29 ns 2421.24 ns 8982.01 ns 8964.48 ns
w”lz i ’\T‘”L“ 2 4424 ns 3052.55 ns 1410.82 ns 9929.78 ns
el 0oy 4 303.92 ns 4534.83 ns 8281.34 ns 4634.54 ns
I *N
e 2 82.31 ns 823014ns  2710.86ns 363259 ns
R et 4 670.57 ** 6907.69ns  23012.72%  163437ns
g ‘fb”)” 30 73.99 4588.37 7394.95 311552
(%) CV - 5.07 28.11 25.04 26.56
B re pue NS 2oy O i 50 5 gime 1 2o ) aw )0y gme s

ns: non-significant

03 L5 s ool 3 Slos 51 gy 35 358 ) s
e I3l L (A Jaa) w35 Jla e Jol 2 0> 52554
odlo 3 Sdas liSa 10 p,5olS Vo v @ yao jl Bpan 45955 55

*: significant in 5% level

**: significant in 1% level
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Table 10- Mean comparisons of effect of irrigation levels on dry matter yield of blue panic grass in different cuts

Sl Zobaw

ae 3 o 90 SWis o3l 3 ,Sdos
Irrigation treatment Pow (p > S 03l 3,Shes 797 O Jol ome > Suid 23l 3,5es

Dry matter yield in the 3"cut Dry matter yield in the Dry matter yield in the 1%cut

(2028 yus) 2 2Mcut 2
(Cumulative evaporation) (mm) @m?) (@m? @m?)
70 683.52 a 709.37a 721.77 a
140 565.57 b 605.29 b 558.20 b
210 369.30 ¢ 445,68 ¢ 427.70 ¢

L6 0S5 b dopd g e ) (6 dxe MBSy By S JBlis gy (ola:SOle
Means that have at least one common letter have no significantly difference at 5%.

Jol 2 3 6233k 0y SbS 03l 3,8es 12 (59505 Tobaw ST (ke dwslio -1 Jgua
Table 11- Mean comparisons of effect of nitrogen levels on radiation use efficiency of blue panic grass in the 1% cut

039545 395 SuiS 0ok 3,5es
N fertilizer Dry matter yield
(kg ha™) @m?
0 505.76 ¢
100 568.56 b
200 633.34a

)6 )05 b o pd B e j3 (gl pime BB S ke By S Bl gl)h sla 1Sl
Means that have at least one common letter have no significantly difference at 5%.

Loy E9oome 9 093 (2 )2 25PN () oL Sis 03l 3,Sos 1 anliy 9 (35950 Syl Zobaw ik 51 (0Sole Ao VY Jgo
Table 12- Mean comparisons of interactions of irrigation, nitrogen and potassium levels on dry matter yield of blue panic
grass in the 2" cut and total dry matter

d)lc“ w25y Tolw Suid odlo 3,Shas O S Suis o3l 3 Slos
Irrigation treatment 0595 395 by 395 ® R 293
(e S5 1 (02 o) N fertilizer K fertilizer - UTdEM J Dry matter yield in the

(Cumulative evaporation (kg ha™) (kg ha™) otal dry matter 2"cut
from evaporation pan) (gm?) (gm?

0 0 1975.87 d 675.26 a-e

100 2029.00 cd 707.07 a-d

70 100 0 2132.98 be 726.44 a-c

100 2187.94 ab 759.66 ab

200 0 231443 a 798.02 a

100 2047.65 b-d 589.74 c-g

0 0 1733.72 ¢ 622.23 b-f

100 1610.47 ¢ 539.48 e-h

140 100 0 1655.38 e 568.88 c-g

100 1683.62 ¢ 607.70 b-f

200 0 1750.08 e 623.71 b-f

100 1941.13 d 669.75 a-e
0 0 1027.96 i 369.71 i

100 1081.94 hi 381.58 hi

210 100 0 1432.08 f 554.87 d-g

100 1204.85 gh 427.77 g-i

200 0 1297.02 fg 457.95 f-i

100 1412.18 f 482.17 f-i

W5l 50085 b doyd ey prdaw )0 (I gime MR (S e By S JBlas (g (olo 1 Sle
Means that have at least one common letter have no significantly difference at 5%.
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Introduction

Severe water shortage is one of the major challenges of agricultural sector in arid and semi-arid region.
Optimal use of water resources, along with improving the efficiency of nutrient elements under drought
conditions, will increase or stabilize crop yield. Forage production using plant species with low water
requirement and adapted to low quality waters is a sustainable strategy for fodder production in dry areas. Blue
panic grass (Panicum antidotale Retz.) is a halophytic crop plant, which is water productive and adapted to
tropical conditions. This study was carried out to investigate the effects of drought stress, nitrogen and potassium
on some physiological characteristics and dry matter yield of blue panic grass in Birjand, South-Khorasan
province of Iran.

Materials and Methods

This study was conducted as a split-factorial experiment with three replications using a randomized complete
block design at the Research Field of Islamic Azad University of Birjand. Irrigation was considered as the main
factor at three levels based on cumulative evaporation from evaporation pan class A (70, 140 and 210 mm),
nitrogen fertilizer was applied in three levels based on soil test including zero, 50% (100 kg ha™) and 100% (200
kg ha) of recommended N. Potassium was applied in two levels (zero and 100 kg ha™). Blue panic grass is
perennial and in the first year, most of the photosynthetic assimilate are being used for the establishment of the
plant; Hence, treatments were imposed in the second year of the experiment. During the growing season,
radiation use efficiency and water use efficiency calculated three times during the growing season. Dry matter
accumulation was measured at the final harvest. In addition, nitrogen use efficiency and agronomic nitrogen
efficiency were calculated based on the consumed nitrogen fertilizer during the growing season and total dry
matter harvested during the growing season.

Results and Discussion

Results showed that under water stress conditions the radiation use efficiency decreased, while, water use
efficiency increased. We concluded that providing enough water and nutrients can increase dry matter
production and radiation use efficiency. Application of nitrogen and potassium fertilizers under severe water
stress conditions led to an increasing water use efficiency. Application of higher levels of nitrogen reduced
nitrogen use efficiency.

Conclusions

Blue panic grass showed good performance under water stress conditions. Results indicated that application
of nitrogen and potassium fertilizers under water stress conditions could mitigate the adverse effects of drought
stress and increase nitrogen and water use efficiency.
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