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Table 1- Soil physical and chemical properties of the experimental field
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Figure 1- Mean air temperature, number of frost days, sunshine hours, and total rainfall
during the two years of the experiment
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Table 2- Analysis varians (MS) of new crop forage yield and yield components under
effects of varieties and harvesting time in Gorgan during two yerars experiments (2020-

2022)
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Table 3- Comparison of new crop forage yield and yield components under effects of varieties
and harvesting time in Gorgan during two yerars experiments (2020-2022)

Spyoie X ox adgle 5, Slas Sl (339 S (439 S oobo s
sl Leaf a3l B9 Sy adlw 5 Gy
dalosl fresh Stem Total fresh Leaf dry Stemdry  Total dry il

Teatments weghit fresh weghit weghit weghit weghit
(tha?) weghit (t.ha?) (t.ha) (tha?) (tha?) Leaf to
(t.ha‘l) stem ratio
Varieties
o,
JosV1
. 16.22 ab 33.71b 4993 b 2.97 ab 6.18 b 9.16 b 0.539a
S-83 o3,
K5 ,15V2
- 14.13bcd  28.95cd 41.56 cd 2.59 bed 5.31cd 7.62 cd 0.520 a
SeolS o8
S5 ,5V3
i 5 14.04 cd 28.82 cd 4212 cd 2.57 cd 5.29 cd 7.73 cd 0.515a
bt )
5 ,45V4
,JJS . 13.64 cd 26.11d 39.18d 2.50 cd 4.79d 7.19d 0.513a
Ol od)
sIsV5
R 15.37 be 30.94 be 45.68 bc 2.82 bc 5.68 bc 8.38 bc 0.504 a
Pl pd)
sIsV6
A 14.26 bcd  29.73 bed 44.00 ¢ 2.61 bed 5.46 bcd 8.07c 0.501a
PLLFN D)
ST
o) 12.80d 36.75 bc 43.56 ¢ 2.35d 5.65 bc 8.01c 0.499 a
RGS0003
sIsV8
el 3 18.11a 42.32 a 60.81 a 2.32a 7.78 a 11.18a 0.451 a
eSS
MLV
T 729e 15.33e 22.75¢e 1.33e 28le 4.17 ¢ 0.448 a
Lo 08 )
LSD (0.05) 2.10 3.99 4.30 0.387 0.736 0.792 0.096
sl ,b
el g
Harvesting
times
oyt HI
b 4SS b axs 1257 b 29.15 bc 41.75b 2.30b 5.34 bc 7.65b 0.594 a
5
oy e H2
b ansS b azd 11.88b 30.27 ab 41.80b 2.18b 5.56 ab 7.68b 0.524 b
XNty
b+ GYeH3
s 1546 a 27.08 ¢ 42.73b 2.83a 4.97c 7.85b 0.463 bc
SBIE vuoyo
oy Vee HA
s 16.02 a 32.01a 46.88 b 29 a 5.88a 8.60 a 0.414c
e
LSD (0.05) 1.40 2.66 2.86 0.25 0.49 0.52 0.064

11, 12, 13 & 14; Irrigation after 5, 10, 15 & 20 day’s respectively , D1, D2 and D3 plant densities of 11.1, 16.7 and
33.3 plant per square respectively
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Table 4- Comparison of new crop forage yield and yield components under intraction effects
of varieties and harvesting time in Gorgan during two yerars experiments (2020-2022)

Fos RS sy Sis gy s el o

oo Sy a3lw 5 (439 5 adgle = il Js WSy
(T Leaf Stem fresh Total > 5
ol ; weahit Leaf Stemdry  Total dry 45l
Treatments resh_ g.1 fresh' dry weghit weghit weghit Leaf to

weghit (tha) weghit y weg gn! gn! stem ratio

(tha) (tha) (thal) (tha) (tha)
VixHI 14.70 32.05 51.00 2.66 5.83 8.50 0.539a
V2xH1 8.41 27.08 37.79 1.54 4,95 6.50 0.520 a
V3x HI 9.22 29.00 34.50 1.69 5.31 6.96 0.515a
V4ax Hl 10.32 22.6 35.25 1.88 415 6.04 0.513 a
V5x HI 16.62 31.87 42.50 3.05 5.86 8.91 0.504 a
V6x HI 14.60 27.64 42.25 2.67 5.08 7.76 0.501 a
V7x HI 12.52 34.97 47.50 2.30 6.43 8.73 0.499 a
V8x HI 19.22 43.52 62.75 3.52 8.00 11.53 0.451a
VIx HI 5.13 9.55 15.00 0.94 1.78 9.00 0.448 a
V1xH2 11.50 30.49 42.00 2.10 5.61 7.71 0.096
V2x H2 12.05 23.80 33.25 2.22 4.39 6.13 0.539a
V3x H2 11.71 21.53 33.25 2.14 3.95 6.10 0.520 a
Vax H2 10.67 20.07 30.7 1.96 3.70 5.67 0.515a
V5% H2 10.79 29.96 40.75 1.97 5.48 7.46 0.513a
V6x H2 10.83 34.36 45.25 2.00 6.30 8.30 0.504 a
V7x H2 11.47 36.02 47.50 2.11 6.63 8.75 0.501a
V8x H2 14.17 43.57 57.75 2.61 8.03 10.64 0.499 a
VI9x H2 4.09 12.90 17.00 0.75 2.36 3.1 0.539a
V1xH3 18.58 3141 50.00 3.41 5.77 9.18 0.520 a
V2x H3 16.02 25.49 41.50 2.93 4.46 7.61 0.515a
V3x H3 18.73 23.96 38.75 2.72 4.42 7.15 0.513 a
Vax H3 14.93 24.56 39.50 2.73 4.50 7.24 0.504 a
V5% H3 17.30 28.69 46.00 3.17 5.27 8.45 0.501a
V6x H3 15.47 25.27 40.75 2.84 4.46 7.48 0.499 a
V7x H3 12.95 27.29 37.25 2.37 4.46 6.83 0.451a
V8x H3 17.25 38.50 57.33 3.16 7.06 10.52 0.448 a
VI9x H3 7.64 7.64 21.25 1.40 2.50 3.91 0.096
V1xH4 17.30 33.70 51.00 3.18 6.20 9.38 0.539a
V2x H4 14.75 28.38 37.50 2.71 5.21 6.93 0.520 a
V3x H4 13.72 26.05 34.50 2.52 4,78 6.33 0.515a
Vax H4 13.78 26.21 35.25 2.53 481 6.47 0.513 a
V5% H4 14.34 28.15 42.50 2.62 5.15 7.78 0.504 a
V6x H4 14.88 28.11 43.00 2.73 5.15 7.89 0.501a
V7x H4 14.60 28.39 43.00 2.68 5.22 7.91 0.499 a
V8x H4 20.10 38.64 60.41 3.69 7.09 11.09 0.451a

LSD (0.05) 0.792 0.736 0.387 0.78 3.99 2.10 0.086

D1, D2 and D3 plant densities of 11.1, 16.7 and 33.3 plant per square respectively
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Table 5- Analysis Varian’s (MS) of new crop forage some quality trats under effects
of varieties and harvesting time in Gorgan experiment (2020-2022)

_ @i a0 T
);%C:/ df wad BB orob pod Pl b Pl ey
NDF Crude fiber Crude protein
Jw Y 1 0.000"s 0.000"s 0.000"s
(JW)y),5 YxR 4 58.78 130.48 25.828
oSy, V 8 1109.922" 781.477™ 596.684™
pdXJle YXV 8 0.000"s 0.000"s 0.000
cudloy gyt H 3 638.288™ 852.402™ 228.758™
Cublo p g yiX Jlw  YXH 3 e
BN Cdbls g g, HXV 24 300.126™ 540.278™ 153.935™
JUwX 08 )X clils w g, YXVXH 24 0.000 0.000 0.000
Jeks E 140 0.1684 0.3004 0.4267
(1) &l yuads g o C.V. 2.24 0.871 3.56

ool 2o )0 Y s 50 s S i B 4 FF g o Se e e ™
ns **: non-significant and significant at the 1%, respectively.

b OB 3 ctlon &)l g f) calize polaw U s dya ladsle plalS &S lis anlie -F Jgu
A399-1F41) Lislesl Jlo g0
Table 6- Comparison of qualitative treats of new crop under effects of varieties and
harvesting time in Gorgan during two years experiments (2020-2022)

Experimental treatments (%) Crude fiber (%) NDF (%)
oG, Varieties
S-83 p8, Jo5V1 18.29 ab 11.16b 65.01 b
eolS 13, 5,15 V2 16.32 ab 18.30 cd 64.46 cd
CubalS b8, K ,U5 V3 16.36 cd 16.50 cd 56.90 cd
ol pfy SS5V4 15.59 cd 18.81d 65.82 d
elsyy 8y I35V5 15.29 bc 19.79 bc 62.53 bc
b o8, V6 14.53 bed 18.03 bcd 61.60 c
RGS0003 @, s!35V7 17.34d 17.82 bc 60.98 ¢
Cawly o8y sI35V8 19.06 a 2090 a 64.96 a
Ligeo o83 MBLVI 7.29e 1533 e 22.75e
LSD (%5) 17.03 23.90 65.75
Harvesting times cubls p sbygw )b
RS b 4SS b azié wuoyo Ve HL 18.13 b 8.62 bc 64.45b
PME b 4eST b azid o yo 00 H2 2554 b 6.74 ab 61.27b
SROIENE oy B B VH3 15.78 a 1444 ¢ 66.43 b
SPODE wo s Ve HA 14.35a 15.04 a 67.77b
LSD (0.05) 1.45 1.13 2.86

2,5 gl me B LSD (P<0.05) (49051 oll 1o (gim 58 50 S jidie By SO JBla shls sla (nuSiles
I1, 12, I3 & 14; Irrigation after 5, 10, 15 & 20 day’s respectively and D1, D2 and D3 plant densities of 11.1, 16.7
and 33.3 plant per square respectively.
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Abstract

To evaluate the effect of harvest time on the quantitative and qualitative
performance of new forage crops, an experiment was conducted including nine
treatments: forage mustard (Brassica juncea cv. S-83), forage safflower (Carthamus
tinctorius cvs. Golmehr, Goldasht, and Parnian), forage rapeseed (Brassica sp. cvs.
Zarfam, Zafar, RGS0003, and Parast), and forage faba bean (Vicia faba L. cv. Mehta).
The study was arranged as a factorial experiment based on a randomized complete
block design with three replications at the Gorgan Agricultural Research Station during
the 2019-2020 and 2020-2021 cropping seasons. Harvest time was evaluated at four
levels. For rapeseed, harvest stages included 10% budding, 50% budding, beginning of
flowering, and 5% flowering. For safflower, harvests were made at 10% and 50%
capitulum formation, beginning of flowering, and 5% flowering. For mustard and faba
bean, harvests were conducted at 10% flowering, 50% flowering or 10% pod formation,
end of flowering or 50% pod formation, and full pod formation. Each plot consisted of
four planting rows for faba bean (50 cm apart) and eight rows for the other crops (25 cm
apart), with a length of 8 m and a width of 2 m. After emergence, plants were thinned at
the 3-5 leaf stage to maintain a spacing of 12 cm within rows for faba bean and 5 cm
for the other forage crops, resulting in final plant densities of 167,000 and 800,000
plants per hectare, respectively. Results of fresh forage yield indicated that the highest
yield (60.81 t ha™1) was obtained from forage rapeseed cv. Parast, followed by forage
mustard (49.93 t ha't), which was classified in yield class B. Other rapeseed and
safflower cultivars produced comparatively lower yields. The optimal harvest stage for
forage rapeseed and safflower was 5% flowering, while for mustard and faba bean it
was full pod formation. The highest crude protein content (19.06%) was recorded in
forage rapeseed cv. Parast, which differed significantly from other species and cultivars.
Based on the quantitative and qualitative evaluations, cultivation of forage rapeseed cv.
Parast was found to be the most suitable option for the Gorgan region

Key words: Broad Bean, Canola, Forage yield, Harvesting time, Safflower.
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