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ABSTRACT

Conservative tillage and drought resistant crops can be efficient solution to alleviate climate change
impacts. We evaluated tillage effect, water deficit and nitrogen level on sorghum in a split-split plot
experiment with three replications. Main plots were conventional tillage and no tillage, sub plots were 30,
60, and 90% of sorghum water requirement, and sub-sub plots were consisted of 0, 50, and 100% of
recommended nitrogen. Results showed that the highest forage yield (12263 kg ha-1) was obtained with no
till and 100% nitrogen. Also, the yield of sorghum in no till with moderate water stress was equal to the
yield in conventional tillage with partial water stress. Under partial water stress, qualitative traits including
crude fiber, acid detergent fiber and neutral detergent fiber in no till had lower values than conventional
tillage. In addition, qualitative traits including digestible dry matter and water-soluble carbohydrates in no
till treatment with 100% nitrogen were higher than conventional tillage. The highest percentage of crude
protein in conventional tillage was obtained by using 100% nitrogen. It seems that conservation tillage can
achieve acceptable yield and quality in sorghum with less water than conventional tillage, but it requires
long-term and additional research.

Keywords: Conservational tillage, nitrogen fertilizer, no-tillage, protein forage, water stress.
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Figure 1. Average monthly temperature and precipitation from long-term (1985-2017) at Karaj synoptic station.
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Table 1. Physical and chemical soil properties of the experimental site.

Available Available . Total
E I I FC PWP BD
Soil Depth K P " C Sand Silt Clay OC N
texture (cm) (mg kg) (d?)m' % glem?®
Clay
0-30 126 8.3 8.1 0.97 25 44 31 0.79 0.09 2539 12.42 1.38
Loam
Clay
L 30-60 125 2.2 8.5 111 26 44 30 0.52 0.07 2489 1224 1.49
oam
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- Crude Protein

- Acid Detergent Fiber

- Neutral Detergent Fiber

- Water Soluble Carbohydrates

- Crude Fiber

- Dry Matter Digestibility

- Near Infrared Reflectance Spectroscopy
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Table 2. Variance analysis (Mean square) of the effects of different treatments on studied traits of forage sorghum.

Total dry ) Crude Crude Neutral Acid Dry Water
S.0.V. df weiaht leaf/stem ratio rotein fiber detergen  detergent matter soluble
9 P fiber fiber digestibility  carbohydrate

Replication 2 74343417 00041 207"  21.93® 56647  18.97* 62.49% 18.42"
Tillage (A) 1 4404980™ 042" 17.20" 26727 34357  68.09%*  59.70* 9.521
E, 2 4250007 0.03 1.33 1.73 10.06 0.28 21 12.02
Wate(g"ess 2 23799262%* 0.01* 13.67% 51.92%* 15651%* 130.30%*  84.58** 66.21*
AxB 2 1766198* 0.01* 196"  8A46**  2052%%  6.83**  26.10%* 17.83"
Es 8 313753 0.002 1.42 0.42 213 0.74 1.81 11.81

N. fe(rc“)"zer 2 33759676%* 0.008* 22.39%% 5805** 10558%*  9550%*  91.92%* 54.14%*

AxC 2 205544™ 0.02%* 1.65%  6.50%%  12.85%%  9.04**  1367** 15.75%*
BxC 4 902888** 0.003"™ 1.06™ 026" 257" 1.44m 12.86%* 1.81m
AxBxC 4  345744" 0.006 " 034"  019™  11.22%%  351* 1.25M 1.87m
E. 24 213253 0.002 041 0.68 1.24 1.14 231 111
CV. - 442 7.81 6.74 2.22 235 342 24 9.69

Al ofe ) g )00 ezl mhaw o il ls (55l S 5 (55l g pae Kb s S ** %NS
ns indicates no significant effect, * and ** indicate significant effects of the treatments at p-value of 5% and 1%, respectively.
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Table 3. Interaction effects of soil management and irrigation levels on some studied traits of forage sorghum.

Treatment Neutral . Dry

Tillage Water stress Tota(lkdr%:_\f)eight leaf/stem ratio CFTESre deFtieggfn deg%int di r:sititlfirlit

9 (%) g (%) o e (0) 9 ) y
90 12263a 0.66b 37.53b 48.50b 32.16b 61.27bc
No-tillage 60 10507bc 0.72a 36.87b 46.65¢c 30.75¢ 61.96ab
30 9363d 0.72a 35.29¢ 44.54d 27.40e 63.20a
Conventional 90 11000b 0.52cd 40.52a 52.56a 35.75a 56.66d
tillage 60 10100c 0.49d 37.41b  47.05bc 31.92b 60.06c
30 9320d 0.56¢c 35.99¢ 44.86d 29.38d 63.40a

A3l ged (5l sime IS Glls eiw o 50 S iie By
Means with the same letters are not statistically significant.
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Table 4. Interaction effects of irrigation levels and nitrogen levels on some studied traits of forage sorghum.

Treatment . 9 Dry
Water stress (%) N, fertilizer. |0 Ay WeIght (kg ™) oveer digestibility (%)
Nico 13315a 60.22d
90 Nso 11628b 58.24¢
No 9953cd 58.43de
Nico 11827b 63.07bc
60 Nso 9892cd 62.06¢
No 9192e 57.90e
Nico 10365¢ 66.13a
30 Nso 9504de 64.09b
No 8156f 50.67de

v 059 e 355 )tZS.a: »® ﬁﬁ}LS Yo 9 YO o oS iy :N1go 5 Nsg «No~ Sl el 6)‘%5‘-"" AW glyls gt 2 30 S iie Bg >
*No, Nso and Nigo: 0, 175 and 350 Kg/ha nitrogen fertilizer. Means with the same letters are not statistically significant.
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Table 5. Interaction effects of soil management and nitrogen levels on some studied traits of forage sorghum.

Treatment leaf/stem Crud_e Crude Neutral Acid ml?i;tir Water soluble
Tillage N. N ratio Protein Fiber d_etergen d_etergent digestibility Carbohydrate
fertilizer (%) (%) Fiber (%)  fiber (%) (%) (%)
N100 0.65b 9.92b 39.02a 50.25a 33.26a 65.13a 13.99a
No-tillage Nso 0.74a 8.68¢ 36.44c 45.04d 29.69¢c 62.37b 11.26bc
No 0.71a 8.27c 34.23d 44.40d 27.36d 58.93d 8.66e
Conventional N10o 0.53cd 11.48a 39.22a 49.94a 34.26a 61.16bc 11.37b
tillage Nso 0.49d 10.07b  37.85b 47.96b 31.64b 60.55¢ 10.26¢d
No 0.55¢ 8.70c 36.84c 46.57¢ 31.15b 58.41d 9.77d
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Means with the same letters are not statistically significant. *No, Nso and Nigo: 0, 175 and 350 Kg/ha nitrogen fertilizer.
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Table 6. Mean comparison of the effects of treatments on studied traits of forage sorghum.

Neutral

Total dry weight leaf/stem Crud_e C'.'Ude detergen Acid Dry Water soluble
Treatment (kg ha?) ratio Protein Fiber Fiber detergent matter Carbohydrate
(%) (%) %) fiber (%)  digestibility (%) (%)
Water stress (%)
90 11631a 0.59b 8.65b 39.03a 50.53a 33.95a 58.96¢ 8.82b
60 10303b 0.60ab 9.52ab 37.14b 46.85b 31.34b 61.01b 11.22ab
30 9341c 0.64a 10.3%a 35.64c 44.70c 28.39c 63.03a 12.61a
N. fertilizer”
Nioo 11835a 0.59b 10.70a 39.12a 50.10a 33.76a 63.14a 12.68a
Nso 10341b 0.62ab 9.38b 37.14b 46.50b 30.66b 61.46b 10.76b
No 9100c 0.63a 8.49c 35.54c 45.49¢ 29.26¢ 58.67c 9.21c
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Means with the same letters are not statistically significant. *No, Nso and Nigo: 0, 175 and 350 Kg/ha nitrogen fertilizer.
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Table 7. Interaction effects of soil management, irrigation levels and nitrogen levels on some studied
traits of forage sorghum.

Treatment Neutral Acid
Tillage Water stress (%) N. fertilizer” gi%t:rrg(s/:) ;jiegzrrg(gz/r;)t
N1oo 54.20a 35.92ab
90 Nso 46.34efg 31.59¢
No 44.96hig 28.96efg
) N1oo 48.30cd 34.40b
No-tillage 60 Nso 45.34gfh 30.48ecd
No 46.31efg 27.38ihg
N1oo 48.25cd 29.46efd
30 Nso 43.43ij 26.99ih
No 41.94j 25.76i
Nioo 53.44a 36.68a
90 Nso 52.77ab 35.02ab
No 51.48b 35.54ab
Conventional tillage 60 NNl;O 4‘;94311&1 33f f??ck:j
No 44.50hig 30.21ecd
N1oo 48.18efd 31.67c
30 Nso 43.68hij 28.76efhg
No 43.74hij 27.71fhg
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Means with the same letters are not statistically significant. *No, Nso and Nigo: 0, 175 and 350 Kg/ha nitrogen fertilizer.
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