
Objective

To determine the most appropriate growth stage at which

improved dual purpose silage fodder could be harvested

for making high quality silage.

Introduction

 In dry seasons, cattle rely on low quality feed resources

and in an effort to intensify and sustain milk production,

farmers have adopted zero grazing system.

 Zero grazing system calls for improved fodders that will

maximize Dry Matter yields per unit area.

 Improved Dual Purpose Sorghums (IDPS) could therefore

be utilised for this purpose due to its’ high biomass yield

per unit area/season and high grain yields.

 Since the nutritional value of IDPS is expected to vary

when fed at different stages of growth, it is therefore critical

to evaluate the effect of the growth stage on quality of

silage.

 Treatments were harvested at each growth stage and

chopped into small irregular pieces of about 2-3 cm.

 A 5kg portion of the fresh chopped fodder material for

every replicate was ensiled for 30 days in a polythene bag

mini-silos of 36 by 64 cm.

 Each silo was opened after 90 days and the silage content

for Dry Matter (DM), Crude Protein (CP), Neutral Detergent

fiber (NDF), Acid Detergent Fiber (ADF), Acid Detergent

Lignin (ADL), pH and Ammonia Nitrogen was monitored.

 Data was analysed using GLM procedure of SAS V 9.1.

Means were separated using Fisher’s Least Significant

Difference (LSD) test.

Fig 1. PS1, PS2 and PS3 IDPS stages

Growth stages % % DM 

 DM CP NDF ADF ADL ASH IVDMD 

Bloom stage (PSI) 22.00 a 7.72d 56.50a 29.46a 3.54a 8.58c 56.06d 

Soft dough (PS2) 26.00 b 7.01c 62.80b 36.49b 5.50b 8.56c 53.70c 

Hard dough (PS3) 29.60c 7.00b 65.97c 41.82c 7.35c 7.94b 52.47b 

Physiological grain maturity 

(stalks with grains) (PS4) 

30.60c 7.00b 66.24c 41.95c 7.47c 7.90b 52.32b 

Physiological grain maturity 

(stalks without grains) (PS5) 

29.50c 6.71a 67.20c 42.76c 7.52c 6.58a 52.21b 

1 month post grain harvest 

(PS6) 

27.10b 6.68a 70.76d 46.37d 8.50d 6.33a 42.52a 

SEM 1.93 0.20 1.42 1.23 0.24 0.24 0.73 

 

Summary

 The DM content of the IDPS silage increased

with age at harvesting while silage quality

deteriorated.

 The balance between quality and quantity was

achieved at harvesting between 142 to 169 days.

 It is recommended that the optimum period for

silage making should be within the hard dough to

early physiological grain maturity growth stages.

 The study was carried out at Kenya Agricultural and

Livestock Research Organization (KALRO) station in

Lanet, Nakuru, Kenya. Six treatments based on the stage

of growth were administered randomly to a plot in a block

and replicated three times; IDPS harvested at bloom

stage (PS1), Soft dough stage (PS2), Hard dough stage

(PS3), Physiological maturity stage (stalks with grains)

(PS4), Physiological maturity stage (without grains) (PS5)

and 1 month post main head grain harvest (PS6).

Highest DM was achieved at PS4 (Table 1). CP content and

Fibre content increased with maturity. Ash content and

IVDMD was higher for silages made at younger stages of

crop’s growth (PS1, PS2 and PS3). Highest quality silage

was obtained from hard dough stage (PS3). The highest

NH3N was 6.3, indicating that none of the silage obtained at

all the six stages of harvesting was of poor quality (Table 2).

Table 1: Dry matter and nutrient content of IDPS silage at six

different physiological growth stages

Table 2: Mean pH and NH3-N (%Total - N) of IDPS silage at six

different physiological growth stages

a,b,c,: Means in the same column followed by different superscripts

differ significantly at P<0.05 SEM = standard error of the mean.

Growth stage pH NH3N content 

(% of total N) 

Bloom stage (PSI) 4.39c 6.30c 

Soft dough (PS2) 3.88a 5.90c 

Hard dough (PS3) 3.85a 5.20b 

Physiological grain maturity (stalks with grains) (PS4) 3.86a 4.90c 

Physiological grain maturity (stalks without grains) (PS5) 4.18b 5.20b 

1 month post grain harvest (PS6) 4.38c 5.50c 

SEM 0.269 0.07 
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