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Effect of Drought Stress, Plant Density and Harvesting Stage on Forage Yield and
Quality of Kochia (Kochia scoparia L.)
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Table 1. Physico-chemical properties of soil (0-30 cm depth)

EITRPESEVIE S35 sk, ey AL o gaia 0 o) Ao b - S gl sl

Ju Sl il il b o Gl (Sopp it s (S e ple ne ) ST S Oap GSAS S k) EAS e S ) (e ) S
Year  Soil texture F.C. (%) P.W.P. (%) B.D. (gcm?®) 0.C. (%) (%) P (mg kg?) K (mg kg EC (dS m?) pH
2019 S.L o5 ) 20.1 7.9 1.40 0.50 0.05 105 224 13 7.8
2020 S.L. 5.y 19.8 7.8 1.46 0.54 0.05 11.4 220 1.2 7.9

F. C.: Field capacity, P. W. P.: Permanent wilting point, B. D.: Bulk density, O. C.: Organic carbon, S. L.: Sandy loam, EC.: Electrical conductivity.

w\ajou,',aﬁrf\;c S S b G La ST ol Sl (gl S e il slg 4 e =Y J g
Table 2. Combined analysis of variance for agronomic traits of kochia as affected by drought stress, plant density and harvesting stage

T 4 Sl o Slos $ e S5 Sles Sl Al s L ET USRS I SIC
S.0.V. Sl ek pke D.f. Fresh forage yield Dry forage yield Plant height ~ Stem diameter Leaf: total biomass ratio
Year (Y) Jbe 1 483.5014 10.5953 6.1250 0.21125* 0.0001
Replication () e 53,1 S5 4 91.2835 5.2619 857.3611 0.0129 0.0017
Drought stress (S) S i 2 85.8300* 3.4209 2421.26** 0.0379 0.0201*
Y xS St i % Jle 2 2.3730 2.7734 441.1232 0.0129 0.0027
Replication (Yx S) (Sast % Jl) LSS 8 21.0139 1.2458 314.0903 0.0527 0.0047
Plant density (D) Gy oS3 2 76.1378 4.3218 10.1250 0.0501 0.0020
SxD Gy oSlpx S s 2 24.2080 0.8144 184.2917 0.0068 0.0013
Y xD S ST x b 1 71.8801 5.4232 70.0139 0.0113 0.0014
Y xSxD G oS x Sest 25 x Jl 2 36.5528 3.3054 296.0972 0.0029 0.0010
Harvesting stage (H) Cals e 1 1616.300** 361.1776** 38410.6800** 1.5901** 0.0186**
Y xH sl dle e x Jla 1 552.8900** 14.0626** 0.6806 0.0868 0.0001
SxH ORI S 2 12.1613 0.2568 70.0972 0.0060 0.0051
DxH bl Al e X &5 4 oS3 1 50.8368 14.544** 506.6800* 0.0035 0.0002
SxDxH bl e X &g 0S| X S A 2 1.6641 0.3854 2.3472 0.0093 0.0042
Y xSxD Sl e e x (St 25 x Jl 2 26.6059 3.8968 119.3472 0.0126 0.0014
YxDxH Cils p alo e X &5 g (ST 5 X L 1 31.2577 4.2050 5.0139 0.0068 0.0020
YxSxDxH Sl Al e X &g oS 5 xS 25 x Jle 2 17.4896 2.4763 72.7639 0.0093 0.0012
Error [ 36 22.6594 1.3568 101.6435 0.0289 0.0017
C. V. (%) Ol ok s b o - 17.90 17.30 8.65 22.00 10.50

*and **: Significant at the 5% and 1% probability levels, respectively.
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Table 3. Mean of forage yield and some agronomic traits of kochia as affected by drought stress, plant density and harvesting stage

G 3 ) s aigles Shae G 45 ) Kt digle 5 Shas (a i) € 3 15 (oshen) @Bl s Fesgcwmjess o
Fresh forage yield (t ha'l) Dry forage yield (t ha) Plant height (cm)  Stem diameter (mm) leaf: total biomass ratio
Drought stress (available soil moisture depletion (%)) (S5 oslial by by albs o ys) Sist i
50 28.6a 7.15 129.29a 80 0.36b
70 26.2ab 6.56 116.41ab 73 0.38ab
90 24.8b 6.45 109.50b 76 0.42a
Plant density (plant m2) (prre 2 € 85055
333 25.56 6.47 118.70 73 0.38
16.6 27.62 6.96 118.02 78 0.39
Harvesting stage sl p dl> e
Vegetative growth sy L 21.85b 4.48b 95.30b 61b 0.40a
Begining of flowering s 5,5 31.33a 8.96a 141.50a 9la 0.37b

I 5 e gl A3 ey Jlezml a3 (S5 DaST el il e OS2t O 0SS T oS < ole (s 5 O gt a3 gla il
Means, in each column and for each factor, followed by a common letter are not significantly different at the 5% probability level -usingTukey Test.
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Table 4. Mean dry forage yield and plant height of kochia as affected by

interaction of plant density x harvesting stage

Sy ey St abgle > Sles © 5 gl
(rre 2 65) OB 53 o) (el
Plant density Dry forage yield Plant height

(plant m?)  Harvesting stage Cbls Al (thal) (cm)
333 Vegetative growth @*ﬂj) ~‘—~) 4.68¢c 98.30b

' Begining of flowering > 5 ¢34 8.26b 139.20a

16.6 Vegetative growth b“;“-j’ ) 4.28c 92.27b

' Begining of flowering > 5 ¢34 9.65a 143.70a

Ol A s gy Jloil o 53 (S5 0 ge3T ol Ly il 0 OS2 O3 OSG 6lyls 4T s A 53 (2

Al e

Means, in each column, followed by a common letter are not significantly different at the 5%

probability level-usingTukey Test.
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Table5. Mean fresh and dry forage yield of kochia as affected by interaction of

year x harvesting stage

G asle s Sles S agle s Sles

O s o) O s o)
Jl Fresh forage yield Dry forage yield
Year Harvesting stage Cdls e e (tha?) (tha?)
2019 Vegetative growth &:'ij) *w 21.67c 4.42c
Begining of flowering > & g3 36.69a 9.78a
2020 Vegetative growth &:'ij) *w 22.03c 4.54c
Begining of flowering > & g3 29.97b 8.13b

g dlel o 3 (S5 0nST bl il (0 5 e 5 o 0S5 (6ol o (D 2 3 (2oL

LIl pae gl A s

Means, in each column, followed by a common letter are not significantly
different at the 5% probability level-usingTukey Test.
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Table 6. Combined analysis of variance for quality properties of kochia as affected by drought stress, plant density and harvesting stage

@l ars el sy = e ey 5 53 Jgleal SUI Sl oy 52 55 J sloeal SN
S.0.V. Sl et mie D.f. Forage protein  Postassium  Sodium  Neutral detergent fiber (NDF)  Acid detergent fiber (ADF)
Year (Y) Jlu 1 22.0877 5.5445 0.0000 0.5305 4.0660
Replication () b 53,1 S 4 17.3494 0.8266 0.0469 17.6113 10.6386
Drought stress (S) Sas i 2 30.4639* 0.8460*  0.2982* 96.8060* 37.9350*
Y xS Sas s x e 2 0.5603 0.0244 0.0091 6.0995 1.6407
Replication (Y x S) (K 2 x Jl) S 8 9.3857 0.1525 0.0632 18.9308 4.7468
Plant density (D) Sy 0SS 2 0.9710 0.1387 0.0104 0.0014 1.2987
SxD Sy oS 5x st 25 2 1.4961 0.0882 0.0247 8.3464 39.3572*
Y xD 690815 % e 1 0.7582 0.0064 0.0694 5.3792 1.4763
Y xSxD 6y o S1yx Sis i x Jl 2 9.1314* 0.1727  0.0850 2.2482 13.6915
Harvesting stage (H) Sl o je 1 22.1230* 0.0118 0.0604 99.7340* 20.8766
Y xH Cals y dl e x Jlo 1 0.0760 0.0910 0.0033 0.0660 0.3348
SxH Sl Ao jox Sis i5 2 0.7082 0.0947 0.0417 22.4125 0.3365
DxH Sl do o X G5 0S5 1 11.5430* 0.0460 0.0319 0.4934 12.0295
SxDxH Cails  dl o X 5y oS5 X Sist 55 2 1.6693 0.1804 0.0296 0.8139 27.7228*
Y xSxD syl xSt 25 % JL 2 6.1312 0.0179 0.0039 3.7293 0.7017
Y xDxH s dla % 6 oS5 X Jl 1 5.5119 0.0761 0.0443 6.0784 1.1225
YxSxDxH Sl dl o x &g oS5 x Sas 25 x 2 0.9674 0.0140 0.0660 0.6704 0.6219
Error o 36 2.7522 0.0709 0.0290 10.7518 10.8510
C. V. (%) s s oy - 17.60 17.20 21.90 6.34 9.23

*and **: Significant at the 5% and 1% probability levels, respectively. )3 & 5 gy ezl o 53 s dmn 5 4 e

22
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Table 7. Mean of forage quality properties of kochia as affected by drought stress, plant density and harvesting stage

Jslosl U sy Jslousl SUlus 55

Wlepls 34 Aoy ey Ao ke Ao S oy g s Shenl ol 55 5
Forage crude protein (%) Potassium (%) Sodium (%) NDF (%) ADF (%)
Drought stress (avalaible soil moisture depletion (%)) (¢S eslizul b6 <o sby adis dwys) S 55
50 8.81b 1.35b 0.57b 54.60a 36.20a
70 9.22b 1.55ab 0.71ab 52.60ab 35.80a
90 10.94a 1.73a 0.74a 50.60b 33.80b
Plant density (plant m?2) (@53 65) $26515
333 9.53 1.50 0.69 52.61 35.45a
16.6 9.77 1.59 0.66 52.62 35.18a
Harvesting stage Sl Al e
Vegetative growth R 10.21a 1.56 0.64 51.43b 34.78
Begining of flowering > £ g3 9.10b 1.53 0.71 53.79a 35.85

..\JJIAJ)!:@MQ)UJM):@JL‘::-lCla.u);ufjijTwulﬁA;M{@de:.&oJFeﬁié\)l:z\f“}ﬂl&ﬁélﬁjoﬂﬁ):‘GLLA&:Q\:#

Means, in each column and for each factor, followed by a common letter are not significantly different at the 5% probability level -usingTukey Test.

NDF: Neutral detergent fiber.
ADF: Acid detergent fiber.
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Table 8. Mean forage crude protein content of kochia as affected by interaction of plant

density x harvesting stage

(Erre s 65) §5 0515

Wsle b iy o)

Plant density (plant m?) Harvesting stage c.sls 4=« Forage crude protein (%)
Vegetative growth 9 A 9.69ab
333 Begining of flowering  *> & g 9.38ab
Vegetative growth RS 10.72a
16.6 Begining of flowering > 5 ¢, 8.81b

S s e sl o y3 gy il e 53 (S5 05T ld y il (0 057 2t O 0S5 (Dls o eSSl
Means followed by a letter in common are not significantly different at the 5% probability level-using

Tukey Test.
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Table 9. Mean acid detergent fiber (ADF) of kochia as affected by interaction

of drought stress x plant density

(Sl oslizul b6 Cugby adss dusys) (prrer s $neSs Jslouall U sy
Drought stress Plant density ool 0y $ 43

(available soil moisture depletion (%)) (plant m?) ADF (%)
50 33.3 37.48a

16.6 34.98ab

70 33.3 36.25ab

16.6 35.42ab
90 33.3 32.62b

16.6 35.15ab

)‘AWQ}WM)’C-LJL“;"‘CE‘”)Qg;}:Q}")Tu‘\"“‘j“b@é{f‘:“d)"&6‘)"5@“‘&&%‘

IERING

Means, followed by a letter in common are not significantly different at the 5%

probability level-using Tukey Test.
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