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Abstract

Introduction: As regards the decrease of underground water level and the limitation of water
resources in Iran, and considering the drought tolerance of sorghum cultivars, with the production of
this product, it is hoped that a step will be taken to meet the country's need for fodder. Sorghum
(Sorghum bicolor L.) is considered one of the important fodder plants in arid and semi-arid regions of
Africa and Asia, which has high photosynthetic capacity, high nitrogen and water efficiency, and dual
use of seed and fodder. Due to the fact that it is not possible to change genetic factors in the short term,
therefore, through changing environmental factors can improve the nutrients consumed by livestock
from fodder plants. Among the environmental factors, the maturity stage of the plant has the greatest
effect on the ability to digest forage plants. By delaying the harvest time of sorghum, the yield of fresh
and dry fodder and crude fiber increased, and crude protein, ash percentage, and number of leaves
decreased. The purpose of this study is to investigate the effect of seed rate and different stages of
sorghum harvesting on fodder yield and agronomic characteristics of two fodder sorghum cultivars.
Materials and Methods: This study investigated the effect of seeding rate and harvest stages on
forage yield and some agronomic characteristics of two sorghum cultivars during the two years 2007
and 2008 at the Zahak Agricultural and Natural Resources Research Station using split-split plots with
a randomized complete block design and three replications. Two sorghum cultivars (Speedfeed and a
local landrace of Zabol) were considered as the main factor, harvest stages in four stages (botting,
heading, soft dough, and hard dough) as sub-factors, and seeding rate at three levels (15, 20, and 25
kg/ha) as sub-sub-factors. The planting date was considered to be August 15. Each experimental plot
consisted of 6 planting lines with a length of 7 meters. Harvesting was done from the four middle lines
after removing the borders with an area of 12 square meters.

Results and Discussion: The results of composite variance analysis of the data showed that there was
a significant difference at the 1% probability level between the treatments related to different harvest
stages in terms of plant height. The process of height increase from the botting stage to the hard dough
stage was incremental, so that the highest plant height, with an average of 164.2 cm, was related to
the hard dough harvesting stage. Entering the reproductive stage of the plant causes the production of
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leaves to stop, while the growth of the stems continues. Due to the stop of new leaf production and the
fall of old leaves in the lower nodes of the plant, the share of leaves from dry matter decreased.

The effect of cultivar, harvest stage, and cultivar at harvest stage on the number of leaves per plant
had a significant difference at the probability level of 1 percent. The highest number of leaves was
related to the stage of harvesting the stem of the botting and heading, with an average of 9.10 and
8.72. With the delay in harvesting, the number of green leaves decreased.

The results of the analysis of variance showed that the effect of the harvesting stage on the yield of
fresh and dry fodder was significant at the probability level of 1%. The increase in the yield of fresh
and dry fodder showed that it was higher in the harvesting stages of soft dough and hard dough than
in other harvesting stages. The delay in harvesting increases the lignin and maintenance tissues of the
plant, which increases the yield of the forage in the plant.

Conclusion: In order to produce the desired fodder, it is recommended to cultivate the speedfeed
variety with a seed rate of 20 kg per hectare and harvest at the soft dough stage.

Keywords: Cereal, Fresh forage, Hard dough, Soft dough, Tiller number
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(Amanullah et al., 2007) wo 5 )15

Suid g 5 adgle 3 Slas
o els gy ale e il a8 ol s el 4y gl
e 900 So Jloil mlans )3 S g 5 adgle o Sloe
Ol Sis 5 5 adgle o Sloe (il g, (Y Jguz) o
S Sdis (S o 9 05 (S oo Sl ol pe )0 a5 ol
el o 3B Y Jpaz) a3 5V S0 oty oo
ol A5 S e i 1 oS S 5 sni eSS slocdly
3308 (00l S )3 Sid g 5 adgle s Slae alpEl o
Sacsls e w3l as conl oad sols Glis 6,508 Lieek
svb ) Sis oole ke o5 (6 e Ay a0ALs3 Al e
slas Gzl 1 o7 s LT as ol ialsl ol alisdle LG
(Carmi et al., wis)S ;lgie Sy Job g aigy glas )| Sy
2006; Ziki et al., 2019)
5B L oS5 08, 93 0 53 Sis 5 5 adgle o Slac
I RYVIPTESSURSRVE VO] I SRR KN I | I YRR
JESa 5 o VOIVY - 5 FAVE Sl by G (600
sls olaisl sgs a1y S_is g 5 adgle o Slas oy i
P95 g 5o S g 5 adgle s Shee (2l Gl (F Jooz)
WY s alo o 0l 5o (one 095 j9m 4 Sl b
Olos 3 Sl 08, 015l Gy el s a0 V1Y
WY g $¥ 7 oSle b 5 p 53 (S peed Cilo
S8l 28,5 18 ego Ay o Sis g 5 adgle LS yo
o Sdisl 08 50 05 (e Al o 50 5 adgle 5 Sloe
RE.M]M&:\{M)GAV 3yt Bl e p55 9
I oS slorsl s 5 oni)lig slocidly Jlude oo als s o
5Lt S o 4 5 0l ol o iy Lo 51 i i
ol Geiod ad i a5 ol olS 25 g 5 adle
Ao o 5l cilsy jo 3l A wisges st SIS iag)
JB sk a ], Si oole Jlade p 3 (6 e 4 (p3Alg5
g o) iolsdl 15T Lds A ols Lialisl glada>dle
Russell et al., ais,S laie olS slocdl cugb, rals
Gl sy ado o gy 500 (glaalline L5 (1992)

9l Gl (Soiels b 0l al> o NES o3, (sladsle 065 )5
(Atis et al., 2012)

s Jleisl maw o 5 adsle o Sloe )30 ol5ee

ol L sadgle o8l aig,y (V¥ Jgaz) o o gime 9o
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Table 2- ANOVA for different traits of sorghum influenced by various treatment

S g olawy adgle o adgle o Slawy
P ol A
©ledd gle . S # axiy
SOV oI5t Plant Stem Leaf ]
0. df height Green diameter Dry matter Fresh forage length Tillers
leaves no. yield yield no.
Ju
v 1 35833.5™ 16.1" 722" 84474178" 104875029 "™ 2819.3" 9.7"
ear
a LgUa:}
4 433.1 0.93 6.01 8957952 49150743.1 22.94 0.456
Errora
) " " . " - " "
. 1 223598 71.8 46.3 1039161854 16012781972 8914.30 354
Cultivar
o8y x Jlo - * *x
. 1 3905.7 16.03 11.60™ 57863404 3766658.7 ™ 465.73"™ 1.28™
Year x Cultivar
slasb
4 121.1 151 2.836 1247502 35264064 90.96 0.562
Error b
Clls y al> e
3 1699.5™ 11.83™ 10.3™ 454174619™ 1638860765 69.52" 0.302"™
Harvest stage
Clls py al> ex Jl
3 1039.2™ 3.727 1.21m™ 8730450™ 6071035.9 ™ 272.60™ 1.30
Year x harvest stage
C»..i';la).g o\l>)4>< 05) - - - - -
. 3 485.9 1.98 1.15™ 46776280 302569287 236.10 0.254™
Cultivar xharvest stage
Clsls yy al> ex o8, % Jlw
Yearxcultivarxstages 3 645.9" 8.19™ 13.08™ 4837751.6™ 77546073 "™ 71.65™ 0.653"™
harvest
)‘:\‘. )“""‘;“Q
. 2 1672" 0.13™ 18.5™ 10624089 "™ 206218922" 8.80™ 4.09™
Seeding rate
S jlade x Jle
. 2 35.90"™ 0.086"™ 295" 1552694 " 31690982.4 " 102.40* 0.08™
Year x seeding rate
% e x o3, . **
i X 2 1689.2 0.926 ™ 1.22™ 596990.8 ™ 178143515 ™ 36.73™ 2.70
Cultivar x seeding rate
5 ladexcuils p al> o
Harvest stagex seeding 6 482.6™ 0.293™ 2.42™ 5095705.2 ™ 44024222.6 ™ 4538™  0.214"™
rate
o e x o8, x Lo
YearxCultivarxSeeding 2 545.3™ 0.832"™ 1.02m™ 5262699.9 ™ 44725790.6 ™ 42.85™ 0.125™
rate
)l.\i.,o X ;;‘..i‘;l.)ﬁ 4.1>).n>< JLM:
Yearxharvest stagex ,3 6 243" 0.280"™ 0.97" 5801403.2 "™ 29557505.2 "™ 22.68" 0.577"™
Seeding rate
SHlade x sy al> e x 5,
Cultivarxharvest ,3, 6 487.5"™ 0.764"™ 1.82" 1564697.6™  57362816.8™  40.92"™ 0.81"
stagexSeeding rate
Abﬁxwé)xJL..;
Year x )4 ladexcasls
6 223.6"™ 0.413"™ 1.60"™ 2850224.6 ™ 20778651.4 "™ 35.08"™ 0.138™
cultivarxharvest
stagexSeeding rate
C sla>
88 430 0.405 2.56 6282245.3 59433857.5 34.27 0.327
Errorc
13.82 7.66 17.74 27.55 24.89 12.60 28.23
CV (%)

*

Gl e pas g o0 S o0 iy w50 ()l s ke S 4 NS g FH
*, ** and ns represent significant at of 5% and 1% probability level and not significant, respectively.
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Table 3- Two-year mean comparisons for different traits in different harvest stages

aig glas,l a8lw yhd Jadgle o Sis ddgle o S Sl
ails p Al yo 9 eW, s 5y Slasd B 5 adgle s Slos ghe & Slos 2 Jsb
Plant Stem Fresh forage Dry matter Leaf )
Harvest i Green leaves i i i
height diameter yield yield length Tillers
stage number
(cm) (mm) (t/ha) (t/ha) (cm) number
T1 116.6¢ 9.10a 8.85a 20.610c 3.767d 43.2a 2.1a
T2 152.1b 8.72b 9.06a 30.060b 6.803c 46.1a 2.1a
T3 160.3ab 8c 8.03b 33.810a 10.290b 46.2a 2.1a
T4 164.2a 8c 8.05b 35.820a 11.650a 45.4a 1.9a

Al oo v iy Jleiz] a0 o cire glas Bl wiil co S piie B> SO 0 a5 g ,2 10 09,5 o e Sl
Means with similar letters have not significant difference at 5% probability level
Cws 6y Th g ip i 6 ymad (T3 (20 dbigs Al o T2 (gl dBls al> 10 :T1
T1: Botting stem stage, T2: Heading stage, T3: Soft dough, T4: Hard dough

09y x Calold o o Joliio y1 (gl aliseo Olhuo alu 90 (il —F Jgu

Table 4- Two-year mean comparisons for different traits for the interaction of harvest stage xcultivar

o W1 adgle o, Slos
e S ag el e Sy Slaxs o S adgle 8 Sloe )
by X bl y Al yo S Spdeb
. Plant height Green leaf Fresh forage
Interaction of harvest Dry matter . Leaf length(cm)
) (cm) number ) yield(t/ha)
stage xcultivar yield(t/ha)

VixTy 93.20e 8.40c 2.485f 13.72¢ 31.66c
VixT, 110.92d 7.87d 4.159% 18.94d 38.81b
VXT3 118.31d 7.60d 7.540d 23.56¢d 40.60b
VixT, 119.10d 7.03e 7.580d 21.89d 38.35b
V,oxTy 139.13c 9.80a 5.05e 27.490c 54.73a
VoxT, 193.20b 9.57a 9.447c 41.180b 53.36a
VXT3 202.30ab 8.35¢ 13.030b 44.06b 51.74a
VoxTy 215.30a 8.83b 15.720a 49.740a 52.53a

Wil oot i Jlein] mhaw (o o pixe glas w8 wiil o S piie B> S 0 AT 5ie o )3 09,5 o sla 1Sl
Means with similar letters have not significant difference at 5% probability level
Sl V2 e 0055 (VL s (5 yun (T o5 (5 pmem (T3 (00 aligs Al 10 T2 ( h4el dBlus al> 0 T1

T1: Botting stem stage, T2: Heading stage, T3: Soft dough, T4: Hard dough, VV1: local mass, V2: Speedfeed

3949 3l (51 ilisen Wlio Al 90 (pSileo -8 Jgur
Table 5- Two-year mean comparisons for different traits for the seed rate
S olawi 43l yad adgle

; g glas)| i 5 adgle 5 Slos )
3% ol e ) ] Stem S Sy dsb
Plant height . Fresh forage
Seed rate (cm) Green leaf diameter Dry matter yield(tha) Leaf length(cm)
number (mm) yield(t/ha)
S1 153.30a 8.50a 9.10a 7.700a 28.01c 45.50a
S2 149.8b 8.40a 8.50b 8.048a 30.05b 45.40a
S3 147.8b 8.40a 7.90c 8.631a 32.15a 44.70a

il go s gty e el 3l sine Sslis B a3l o S ke o S 3 oS (g 8 5 055 5 slagSile
Means with similar letters have not significant difference at 5% probability level
JESa 50 2,5 ekS YO Ldy Jlaie 1S3 5 LS o 0 el Yo 0 laie 1S2 LS o 0 FelS VO LA laie :S1
S1: Seed rate of 15 kg/ha, S2: Seed rate of 20 kg/ha, and S3: Seed rate of 25 kg/ha

aS oly s (F JSi) Hd Jlade jo cils yal> oy o8, 3hdelade jo cbley alo o yo o8 hiliie S gy o

I RYPIPTESRSSNW: R VNIV PR SRR E SR KL SV S0 oy gy Jleizl e 10 (g)ld s D5l aomiy dlasy bl
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Figure 3- Interaction of cultivarxharvest stagexSeeding rate on tiller number
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V: cultivar, T: Harvest stage, S: Seeding rate
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Figure 4- Interaction of cultivar xSeeding rate on tiller number
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