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Investigate different nutritional regimens on some forage quantitative and

qualitative traits of Dracocephalum kotschyi Boiss under water deficit stress
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ABSTRACT

To investigate the effects of fertilizer regimes on quantitative and qualitative traits of Dracocephalum
kotschyi Boiss, a field experiment at three replications with the Split Plate arrangement in a completely
randomized block design was conducted in the Research Field of Tarbiat Modares University during the
2017-18 growing season.Water deficit stress (irrigation after discharging 20 (optimal irrigation), 40 (mild
water deficit stress), 60 (moderate water deficit stress) and 80% (severe water deficit stress) of water used
(available water)) in the main plot and fertilizer regime (urea, nitroxin, vermicompost, azocompost and no
fertilizer) in the subplot were studied. The results showed that the highest leaf fresh weight (1797 kg ha!)
and total biomass (2957 kg ha'') were obtained by application of urea in mild water deficit stress condition
and the highest dry matter digestibility percentage was observed in azocompost treatment in moderate water
deficit stress condition (57.8%). The highest crude protein was produced in severe water deficit stress
condition (19.72%) and moderate water deficit stress (18.4%), respectively.. The highest percentage of
water soluble carbohydrate and neutral detergent fiber were obtained from no fertilizer in moderate water
deficit stress (22.06%) and application of urea in severe water deficit stress conditions, respectively. Mild
water deficit stress application to produce high biomass is recommended for Dracocephalum kotschyi
Boiss. According to the results, application of urea in mild water deficit stress was selected as the best
treatment to produce forage 32% more than control.

Keywords: Azocompost, crude protein, forage — drug, irrigation regime, urea, vermicompost.
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Table 1. Farm soil physicochemical properties

i i FC PWP
Depth Clay Silt Sand soil texture H EC N (%) P K (c);%lz;g:lc (r)rrliiitl:rc (%) (%)
ofsoil (%) (%) (%) PP (@sm) Y (mgkg)  (mekg) )
(%) (%)
0-30 5 24 82 loamsandy 791 097  0.063 29.4 440 0.68 1.77 114 5.5
30-60 5 24 82 loam sandy 7.95 1.63 0.044 45.9 407 0.41 0.51 12.5 6
CewgeaS 95l 5 CamgeaS o0)9 Sliogas -V Jouxr
Table 2. Vermicompost and Azocompost properties
Organic EC C:N C pH Mn Cu Zn Fe K P N
fertilizers dSm (%) (mg (mg (mg (mg (%) (%) (%)
kg')  ke)  ke')  kgh)
Vermicompost 225 2230 31.00 797 574 40.9 164 7445 1.45 1.46 1.39
Azocompost 3.1 14 21.45 4.7 274 26.6 34.5 8920 237 0.57 1.51
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Table 3. Variance analysis of some Dracocephalum kotschyi Boiss traits affected by fertilizer and water
deficit stress.

Mean squares

S.0.v df Leaf Stem fresh Total Leafto Digestible Crude Crude Acid Water soluble Neutral
fresh weight biomass stem dry matter Ash fiber rotein detergent carbohydrate deterger
weight & P fiber Y fiber
Block 2 165416 37102 679546 0.077 5727 0.129 39.13 529 15.44 477 20.05
W::fers‘sie(g“ 3 312483%%  124674%*  814119%*  0.048™  178.19%%  0.873%%  1]547%*  482]%* 37.60% 103.14%* 57.21%+
Main error 6 65026 12785 45448 0.209 145.12 0.279 16.27 1.38 45.68 17.86 227
Fertilizer 4 395656%*  174438**  891609**  0.067" 53.031 0.275™ 10.57™ 2.40m 14.83 9.47%* 10.85™
regimes (F)
S*F 12 201138%% 78177+ 641969**  0.047™ 80.03* 0.452* 18.64* 2.32m 34.44% 5.73%* 15.60%*
Error 32 24950 9099 50716 0.077 35.97 0.163 8.38 113 12.53 1.47 5.09
C.V () 17.02 14.24 13.54 18.57 11.71 443 11.21 6.08 11.77 6.83 4.97
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ns, * and **: non significant and significant at 5% and 1% of probability levels, respectively.
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Table 4. Mean comparison of some Dracocephalum kotschyi Boiss traits affected by interaction of
fertilizer regimes and water deficit stress

Leaf fresh Stem fresh Total Digestible dry Ash Crude
Treatments weight weight biomass matter fiber
(kg ha™) (kg ha™") (kg ha™) (%) (%) (%)
Urea 840 e-i 744 b-d 1488 g-h 57.8ab 93bc  252c-e
§ Nitroxin 1001 c-f 863 b 2012 b-d 56.4 a-d 93bc 263 c-e
5 .
B tvem“comp"s 1032 c-¢ 614 c-f 1646 d-f 55.8 a-e 88cd  283ac
E Azocompost 655 i-j 491 fg 1197 g-i 54.9 a-e 96ab  27.2a4d
& Nofertilizer 1238 be 616 c-f 2240 be 56.8 a-c 94ac  262c-e
. Urea 1797 a 1161 a 2957 a 49.7 a-e 91bc  30.8ab
£ Nitroxin 1110 b-d 682 c-¢ 1902 cd 46.8 d-f 9'?1"' 28.0 a-d
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Means with the same letters in the same column are not significantly different at the 1 % of probability level.
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Figure 1. Effect of water deficit stress on crude protein (similar letters indicate non significant differences
at 1% of probability level).
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Figure 2. Interaction effect of fertilizers regimes and water deficit stress on acid detergent fiber (similar
letters indicate non significant differences at 5% of probability level).
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Table 5. Correlation coefficients between studied traits.

Traits A B C D E F G H 1 J K

Total biomass (A) 1.00
Leaf fresh weight (B) 0.80%* 1.00
Stem fresh weight (C) 0.82%*  (0.63** 1.00
Leaf to stem (D) -0.02 -0.04 -0.12 1.00
Crude protein (E) -0.05 -0.02 0.04 -0.09 1.00
Digestible dry matter (F) 0.08 0.05 0.02 0.05 0.01 1.00
Acid detergent fiber (G) -0.05 -0.05 0.04 -0.07 -0.04 -0.95%* 1.00
Water soluble carbohydrate (H) -0.18 -0.06 -0.24 0.12 -0.18 -0.43%* 0.28* 1.00
Ash (I) 0.08 0.13 0.07 -0.29%* 0.35%* 0.08 0.02 -0.07 1.00
Crude fiber (J) 0.15 0.14 0.12 0.09 -0.65%* -0.59%* 0.67** 0.22 -0.18 1.00
Neutral detergent fiber (K) 0.05 -0.01 0.17 -0.04 0.62%* 0.35%* -0.19 -0.49%* 0.39%** -0.46%* 1.00

* and **: significant correlation in 5% and !5 of probability levels.
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Figure 3. Interaction effect of fertilizer regimes and water deficit stress on water soluble carbohydrate
(similar letters indicate non significant differences at 1% of probability level).
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Figure 4. Interaction effect of fertilizer regimes and water deficit stress on neutral detergent fiber (similar
letters indicate non significant differences at 1% of probability level).
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