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Physiological Changes and Yield in Speedfeed Sorghum and Millet Cultivares Affected
by Delayed Irrigation
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Table 1: Soil physical and chemical properties of experimental site
ST esks 059 A ) O Pl ey s ol s
Organic matter N Silt Clay Sand P K EC pH
Sy tles Sy ey
% ppm dS/m
0.093 0.097 40 17 43 7 252 441 7.6
St Slao Guibly 4525 Y Jgar
Table 2: Analysis of variance of physiological traits
slaasd Jedg S s 4 s
Jolme 38 oo RO TS baa b Jeds ks a Judg k5 i e g
Soluble  Sucrose Proline Carotenoid Chlorophyll Chlorophyllb  Chlorophyll a &5 SOV
sugars a/b ratio df
0.41" 0.005 0.23" 0.08™ 0.006™ 0.009™ 0.014" 2 Block Sebs
* - . . ns « x Irrigation T
0.13 0.57 0.89 0.058 0.0002 0.055 0.052 2 cycle (1) &okol 90
0.020 0.027 0.021 0.015 0.001 0.003 0.003 4 Main error skl sl
0.054™ 0.08" 0.37" 0.022™ 0.014" 0.033" 0.047™ 3 Cultivar (C) P
0.038™ 0.11" 0.36™ 0.017™ 0.005™ 0.004" 0.012" 6 IxC o8, x 5 kel 590
0.029 0.016 0.050 0.017 0.005 0.006 0.007 18 Sub error 1 V=P sl
0.82" 0.028™ 2.04™ 0.007™ 0.019" 0.003" 0.006" Time (T) olej
0.35" 0.016™ 0.20" 0.037" 0.016™ 0.02" 0.017" 4 TxI okl He0 x oyl
0.087™ 0.12" 0.04" 0.027™ 0.009™ 0.015™ 0.02" 6 TxC o8, x ol
x s kol 98 x oyl
0.059™  0098™  0.091™ 0.022" 0.005™ 0.022" 0.030" 12 TxIxC ST
)
0.038 0.02 0.051 0.01 0.004 0.011" 0.009 48 Sub error 2 Vo8 slas
1433 3032 9.99 4.20 5.02 17.55 10.93 S

CV (%)

Slosime e o0V 5 0 Jloiol maw )0 jlo gme o 4y NS g s e

*, ** and ns: Significant at P < 0.05 and P < 0.01, not significant respectively
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Table 3: Mean comparison of interaction effect of time, irrigation and cultivar on Chlorophyll a and soluble sugars

5L a Judg,l5 ) Skl 599 ole;
Sucrose Chlorophyll a Cultivar Irrigation cycle Time
03B 09 o5 o S ke Fooshe
mg/g Fresh Weight mm
0.53¢c 0.89ab Bastan Obwl
0.64bc 0.79bcd Pishahang Salis
80
0.26e 0.93a Notrifeed RIS
0.39d 0.93a Speedfeed RVERVOw
0.55¢ 0.84b Bastan Obwl
0.65bc 0.77cd Pishahang Solis 120 &bl 51 L3
0.33de 0.89ab Notrifeed WIS Before irrigation
0.57c 0.75d Speedfeed KVERVow
0.57¢c 0.84b Bastan obwls
0.73b 0.76cd Pishahang Soali 160
0.38de 0.81bc Notrifeed WIS
1.11a 0.59 Speedfeed RVCRVo
0.43bc 1.00ab Bastan ol
0.49bc 0.97b Pishahang Saliw
80
0.28d 1.03a Notrifeed by g
0.29d 1.03a Speedfeed Adi!
0.44bc 0.94abc Bastan Ol
0.52ab 0.87def Pishahang Soliws 120 Gl 51 oy 59, s
0.27d 0.98ab Notrifeed Ay g One day after irrigation
0.29d 0.85¢f Speedfeed Adi!
0.54ab 0.84f Bastan ol
0.63a 0.84f Pishahang Saliw 160
0.37cd 0.9cde Notrifeed by g
0.42bc 0.65g Speedfeed RVERVIW

aib oo v o iy Jleisl o jo STl 9051 Lol S g gl a8l (S yiie By gl sl Kl (Lo o 40
Means in each time followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test
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Table 3 Continued: Mean comparison of interaction effect of time, irrigation and cultivar on chlorophyll a and soluble

sugars
5,5k a by IS o) kel 0 obe;
Sucrose Chlorophyll a Cultivar Irrigation cycle Time
236 09 p 5 2o p S ke Aot
mg/g Fresh Weight mm
0.51cd 0.98b Bastan obsb
0.50cd 1.01ab Pishahang Soliy
i 80
0.49cd 1.03a Notrifeed Sy g
0.38d 1.02a Speedfeed RVERVISN
0.46¢d 0.99ab Bastan obel
0.50cd 0.97b i Lol 1
Pishahang Soliy 120 Skl am 59) 4w
0.64ab 1.01ab Notrifeed RN Three days after irrigation
0.40d 0.96b Speedfeed b
0.66ab 0.84c Bastan ol
0.64ab 0.83c Pishahang Seoliy
: 160
0.72a 1.00ab Notrifeed ey gl
0.54bc 0.76d Speedfeed KVEXWOW

aiil oo duoyd gty Jlaisl mhans 50 SSls (g3l wlul s lo cime Siglas 0Bl (S ie By glls sla il (o) o 50
Means in each time followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test

adgle o ,Shac g b Judg I » Galises (gLl sloyeo 51 (nSilo anmlin :F Jgoo
Table 4: Mean comparisons of different irrigation on Chlorophyll b and soluble sugars and forage yield

adgle o Sles b sy S
Forage yield Chlorophyll b &kl yg0
S o 0,5 LS 036 (39 p5 50 p S ke Irrigation cycle

Kg/ha mg/g Fresh Weight

6762a 0.63a 80
5445b 0.60a 120
4531c 0.55b 160

arib oo o0 iy Jleixl mhaw o SSls Os.n)‘“— ooboly o g gl W8l (S i By gl slo Kl
Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test
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Table 5: Mean comparisons of leaf Chlorophyll b and Chlorophyll a/b ratio in cultivars

abgle o Sles b s s
Forage yield baa Jég,ls e Chlorophyll b PR
BLACRRI gV g Chlorophyll a/ b ratio 036 539 05 50 pyS sk Cultivar

Kg/ha mg/g Fresh Weight
5000b 1.28b 0.64a Bastan Ol
5323b 1.28b 0.57b Pishahang Sala
4730b 1.33a 0.61ab Notrifeed by g
7355a 1.30ab 0.56b Speedfeed Ad]

Sl oo duo 0 gy Jledl mhans 53 (S5l yge;l bl lo e iglas 0Bl (S i B> sl sl Sile
Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test
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Table 6: Mean comparison of interaction effect of time and irrigation level on Chlorophyll a/b ratio, Carotenoid and Proline

. hw e lS
G U:J”J . & o ) }j” . baza Juds,l5 <o &kl g0 ok
(036 035 25 5 p5(see) (035 035 £5 53 p5 ) Chlorophyll a/b ratio  Irrigation cycle Time
Proline (mg/g Fresh Weight) Carotenoid (mg/g Fresh Weight)
2.32bcd 2.82a 1.30bc 80 i | U
2.3% 2.67d 1.26de 120 Sol
2.6% 2.65d 1.25¢ 160 Before irrigation
1.73f 2.74bc 1.35a 80 LT ol ams tes oS
2.0le 2.71bcd 1.31b 120 okl 5l aw 59, S
2.26d 2.70cd 1.29bcd 160 One day after irrigation
2.26d 2.78ab 1.30bc 80 LT s e dns
2.30cd 2.76abc 1.27cde 120 G 09y T
2.35hc 2.77abc 1.28bcde 160 Three days after irrigation

aislb oo o0 7y Jleixl mlaw o SSls O3] bl Sl sire ©glas W3l (ygiw o 40 S yiie B> lls sla 1Sl
Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test

absle o Slos 5 dy 2 035 5 bl 9o Jilie 1 Sk anlio Y Jgoor
Table 7: Mean interaction comparison of irrigation level and cultivar on proline and forage yield

e 3 Sles ol y
Forage yield Proline 3, ©olel 90
S yo 0,5 5LS 036 539 £S5 50 oS sk Cultivar Irrigation cycle
Kg/ha mg/g Fresh Weight
5986bcd 1.80f Bastan Obewb
6251bc 2.26bc Pishahang Salin
5434cdef 2.10e Notrifeed WIS %
9376a 2.24bcd Speedfeed RVCR VW
5226cdef 2.18de Bastan obwls
4978defg 2.25bc Pishahang Saliny
4532¢efg 2.19cd Notrifeed by g 120
7042b 2.32b Speedfeed Adie]
37879 2.64a Bastan obewl
4466¢fgy 2.27b Pishahang Saliny
4226fg 2.23bcd Notrifeed by g 160
5648cde 2.6% Speedfeed KRV

Sl oo dopd g Jleisl mhans 58 ,S5Is g3l wlal s lo e glas 08l (gt yo 10 S Lie By gl s slan Sile
Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test

dgle s o (ib)lg 4325 A Jgozr
Table 8: Analysis of variance of forage yield

adgle o Slos @olil ez et g
Forage yield df SOV
406935™ 2 Block Ssb
15087871 2 Irrigation cycle (1) okl 98
590320 4 Main error ol sl
12994657 3 Cultivar (C) o5,
1007417 6 IxC o %6 ,kal 90
416252 18 Sub error 8 sl

(2o,0) Ol s o o

115
CV (%)

aey ) 50 Jliml mhaw ;o o poe o5 4 NS g s o
*, **and ns: Significant at P < 0.05 and P < 0.01, not significant, respectively
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Physiological Changes and Yield in Speedfeed Sorghum and Millet Cultivares Affected
by Delayed Irrigation

Safaee Torghabeh!, M., Azari?", A., Dashti3, H. and Maddah Hoseini?, S.
Abstract

To evaluate drought tolerance of three cultivares of forage millet and one variety of sorghum, this experiment was
conducted as split split plot in a randomized complete block design with three replications. Irrigation frequencies
consisted of irrigation after 80 (control), 120 and 160 mm evaporation from class A pan as main plots and sub plots
was consisted of sorghum cultivar (Sorghum bicolor cv. Speedfeed) and three cultivares of millet (Setaria italica cv.
Bastan, Panicum miliaceum cv. Pishahang and Pennisetum americanum cv. Nutrifeed). Flage leaf sampling has done at
three stages, before, one and three days after irrigation. According to the results, delaying in irrigation caused reduced
leaf pigments and yield of forage, and also increased proline, sucrose and soluble sugars of leaf. Residual effects of
drought stress were observed at the days after irrigation. 120 and 160mm evaporation were moderate and sever
respectively. It needs three days at least to recovery the effects of moderate stress. Speedfeed sorghum produced
maximum Yyield, in each irrigation frequencies. The highest forage dry yield belonged to normal irrigation and
speedfeed sorghum (9376Kg/ha). There were positive correlations between yield and proline and sucrose as osmotic
regulators, but leaf pigments had no significant correlation. Also speedfeed sorghum had high ability to adaptation, and
repaired damages faster than millet cultivares after irrigation.

Keywords: Drought irrigation, Frequency, Proline, Sucrose
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