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1 Background and rationale

Sorghum (sorghum bicolor) is primarily a rain fed crop with low input management.
Sorghum production has so many constraints, insect pest, disease and weed infestation
are the most known among of them. Farmers in Ethiopia commonly lose up to 40% of
their crops due to weed infestations. Because it is not normally planted in rows, weeding
is a time-consuming task, taking up to 140 hr./ha. Most farmers in Ethiopia as well as in
Amhara Region do not weed their fields at the right time because of labor bottlenecks.
Weeds are therefore one of the most important crop production constraints in the
country and the region. Heavy infestations of grassy weeds may cause up to a 20 percent
yield reduction in the first two weeks after sorghum germination (International Journal of
Agronomy Volume 2012)). The most troublesome weeds in sorghum include Striga (Striga
hermonthica), Nut-grass (Cyperus rotundus), and other common narrow and broad leaved
weeds. Farmers in the watershed have no a weeding habit of their sorghum at the right
time and frequency, because they believe that weed free crops at the early stage of the
crop will got stalk borer damage. And after at the beginning of September they start to
weed their land and used the weed as a feed for their animal. Therefore, the objective of
this study is to determine better weeding frequency of sorghum in Gumara-Maksegnit

watershed.
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2 Objective

The main objective of this research activity was to determine better weeding frequency
of sorghum in Gumara-Maksegnit watershed.

3 Experimental Methods

The experiment was conduct in the Gumara- Maksegnit watershed for two cropping
seasons (2014-2015) in the main season at two sites (one at heavy soil and the remaining
at light soil). The experimental design was arranged in randomized complete block design
with three replications. The plot size was 4.5m x5m (22.5m?) with six rows, Ridge and
furrow planting method was used on black soil. Local sorghum variety used and planted
in rows. The spacing between replications, plots, rows and plants was 1.5m, 1m, 75cm
and 15cm respectively. 41kg N/ha in two splits and 46kg p20s/ha at planting was applied.
Other agronomic practices were done as per recommendations. The weeds in every plot
of 3 quadrants per plot (1ImX1m quadrant) was counted and recorded at each weeding

time.

Treatments

1. HW1 -Hand weeding once (25 days after emergence/DAE/)

2. HW2-Two times hand weeding (25 and 55 days after emergence/DAE/)

3. HWS3- Three times Hand weeding (25, 55 and 90 days after emergence/DAE/)
4. HW4- Farmers practice (weeding once at 80 days after emergence/DAE/)

5. HWS5- Weed free plot

6. HW6- Control (Un weeded plot)

7. Shelshalo

4 Results & Discussion

The soil status of the experimental area showed that the PH value of both sites laid on
neutral soil conditions. The available Phosphorus content of the experimental site-1
indicated that, it has very low Available soil phosphorus content when compared to site
2, which have relatively high soil phosphorus. But both experimental sites have low
available phosphorus content when compared to the critical P content for crop growth
which is characterized as low < 23, medium 23-56 and high > 56ppm (Tandon, 2004).

Table 1: Soil properties of the experimental site

No. Site PH E.C TN% Available 0.C% Texture

1 Tilahun-Site 1 7.1 0.03 7.68 071 Clay loam
2 Mande-Site 2 6.94 0.1 14.54 0.88 Clay




REDUCING LAND DEGRADATION AND FARMERS’ VULNERABILITY TO CLIMATE CHANGE 5
IN THE HIGHLAND DRY AREAS OF NORTH-WESTERN ETHIOPIA

The experiment was conducted on the Vertisols of Gumara Maksegnit watershed, North
Gondar zone, Ethiopia. The result revealed that, there were significance difference on
heading days, plant height, thousand seed weight, grain yield and fresh biomass in 2014.
Farmers practice and unweeded treatment took longest days to heading which was 104
and 102 days respectively. in this experiment the highest grain yield was recorded on two
times hand weeding (2916kg/ha) and weed free treatments (2666 kg/ha). Whereas the
lowest grain yield was recorded on unweeded treatments, farmers practice and one times
weeding which was 1778, 1836 and 2003 kg/ha respectively (Table 1). This revealed that,
weeding in sorghum production at Gondar Zuria woreda ha significance effect on grain

yield.
Table 2:List of weeds observed in the experimental area
NO. Weed Type in heavy Weed Type in Weed type in Weed Type in
clay soil (Amharic) heavy clay soil light soil heavy clay soil
(English) (Ambharic) (English)
1 Gicha - Lolia -
2 Enat kurit - Gicha -
3 Chilika - Enat kurit -
4 Yewusha milas - Mech -
5 Nech abeba - Akakma -
6 Maget -
7 Meskel ferche -
Nech abeba -

Table 3: Mean Value of HD, MD, PH, TSW, Yield and Fresh Biomass of sorghum in
G/Maksegnit watershed on 2014

Treatment HD MD PH TSW Yield kg/ha  Fresh
biomass
HW1 99.0b-d 184.0 172.8b 35.2ab 2003b 9.6cde
HW?2 96.0b 180.6 180.0ab 35.5a 2916a 12.1ab
HW3 98.0cd 185.6 176.6b 36.0a 2663ab 12.0abc
FP 104.0a 185.3 175.0ab 34.2a-c 1836b 9.2de
WF 97.6cd 182.0 183.2a 33.2bc 2666ab 13.4a
Control 102.3ab 183.3 171.6b 35.2ab 1778b 8.3e
Shelshalo 101.3a-c 181.6 176.0ab 32.3c 2256ab 11.0bcd
LSD% 4.21 9.33 9.37 1.97 888 2.43

CV% 2.37 2.86 2.98 3.21 21.6 12.6
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Table 4: Combined Mean Value of HD, MD, PH, TSW, yield and Fresh Biomass of sites
sorghum in G/Maksegnit watershed on 2014and 2015

Treatment MD PH TSW Yield Fresh
kg/ha biomass t/ha

HW1 146.3 179.8 31.9b 2729c 7.97ab
HW?2 145.3 188.2 32.5ab 3254ab 7.51b
HW3 147 185.3 32.0b 3250ab 7.76b
FP 146 183.4 34.3a 2820bc 7.42b
WF 146.7 189.3 33.7a 3638a 7.23b
Control 145.7 182.2 32.9ab 2433c 9a
Shelshalo 146.2 178.8 32.1b 2812bc 7.56b
LSD% 3.75 13.8 2.02 505 1.2

ns ns ns *x ns
Trt* Site ns ns ns ns ns
CV% 2.16 6.3 5.2 14.2 13.1

In 2015 different weeding frequency has shown difference in thousand seed weight, grain
yield and fresh biomass, however, maturity days and plant height didn't showed
significance difference over the treatments. In the year 2015, the highest grain yield was
observed on weed free treatments (3638kg/ha), followed by two times an three times
hand weeding respectively. The lowest grain yield was observed on un weeded and
farmer practice treatments which was 2433kg/ha and 2820kg/ha respectively. In
contrast, the highest biomass was recorded on non-weeded treatment (Table-4)

The two years combined analysis of variance showed that, thousand seed weight, grain
yield and fresh biomass showed significance difference, whereas, maturity days and plant
height didn't showed significance difference. In the combined analysis the highest grain
yield was recorded from weed free, two times hand weeding and three times hand
weeding treatments, 3314 kg/ha, 3141kg/ha and 3054 kg/ha respectively. Whereas, the
lowest yield was recorded from the un-weeded experimental plots which was 2215kg/ha,
followed by farmers practice (2492 kg/ha). Two times hand weeding has yield advantage
of 649 and 822kg/ha over farmers weeding practice and weed free experimental plots.

Almost all treatments gave the highest fresh biomass yield except farmers practice which
gave the lowest biomass yield of sorghum, 8.04 t/ha. The highest were recorded from
weed free experimental plots and followed by three times hand weeding (Table 5).
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5 Conclusions & Recommendation

The results of the experiment showed that the grain yield of sorghum crop is highly
affected by weed. There is a yield loss from 822kg/ha in the un-weeded field. Hence,
weeds are found now a serious threat in sorghum production in the area, but relatively
little attention has so far been paid to research on weed management.

According to the combined results of the two-year data weed free treatments gave the
highest yield (3314 kg/ha) followed by two times and three times hand weeding. In
general, there was no significance difference between weed free and two times hand
weeding. Therefore, two times hand weeding is recommended for areas like G/Zuria and
Dembia.
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NOTE: The data presented in this report are currently being elaborated for scientific publication,
thus some of them are not final. The aim of this report is to summarize the nature and quality of

the activities conducted and of the dataset generated, and to illustrate the main results obtained.
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