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ABSTRACT

The study was conducted at the Benguet State University, Horticulture Laboratory
Area, La Trinidad, Benguet from November 2012 to March 2013 to determine the best
chickpea variety grown as intercrop in between citrus trees, to determine the best row
orientation in the yield of chickpea; and to determine the interaction effect of variety and
row orientation on the growth and yield of chickpea.

Findings showed significant differences among the different row orientations
followed in this study with regards to average plant height at flowering, average number
of pods per plant, biomass weight and weight of 100 seeds. Chickpea planted in a northeast
to southwest row orientation produced the tallest plants at flowering, highest number of
pods per plant, heaviest biomass and the heaviest weight of 100 seeds. Chickpea planted
in east to west row orientation were the earliest to mature.

Among the different varieties of chickpea grown in the study, ICCV 95334 (Kabuli
Type) was the earliest to reach 50% flowering and mature and had the highest harvest

index. ICCV 93954 (Desi type) produced the tallest plants at flowering, had the highest
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number of pods per plant, weight of marketable seeds per plot, highest seed yield per plot,
and computed seed yield per hectare (t/ha), heaviest biomass and weight of 100 seeds.
ICCV 93954 (Desi type) planted on a northwest to southeast row orientation
produced the highest weight of marketable seed and total seed yield, computed seed yield
per hectare (t/ha) and heaviest biomass.
Based on the findings of the study, ICCV 93954, a Desi type of chickpea can be
productively grown in a northeast to southwest row orientation under La Trinidad, Benguet

condition.
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RESULTS AND DISCUSSION

Number of Days from Planting to 50% Flowering

Effect of variety. Highly significant differences were observed on the number of

days from planting to 50% flowering of chickpea as affected by the different varieties of
chickpea used. ICCV 95334 (Kabuli type) were the earliest to reach 50% flowering with a
mean of 51.69 days from planting while ICCV 93954 (Desi type) took longer days to attain
50% flowering having a mean of 66.13 days from planting. Findings show that Kabuli type
chickpea produced flowers earlier than the desi type cultivars (Table 1 and Figure 5).

Effect of row orientation. There were no significant differences noted on the

number of days from planting to 50% flowering of chickpea as affected by the different
row orientation used. The number of days from planting to 50% flowering ranged from
57.63t0 59.88 days. Results showed that different row orientation did not affect the number
of days from planting to 50% flowering.

Interaction effect. The interaction effects between the different row orientation used

and different varieties of chickpea used in the number of days from planting to 50%
flowering of chickpea were significant. Results revealed that ICCV 95334 (Kabuli type)
planted in a northwest to southeast row orientation flowered earlier after 48.25 days while
ICCV 93954 (Desi type) planted in north to south row orientation had more days to reach

50% flowering which was after a mean of 67 days.
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Table 1. Number of days from planting to 50% flowering of two varieties of chickpea

planted in different row orientations

TREATMENT Days from planting to
50% flowering
Variety (A)
ICCV 95334 “Kabuli type” 51.69°
ICCV 93954 “Desi type” 66.13?
Row Orientation (B)
East to West Direction 59.63?
North to South Direction 58.52
Northeast to Southwest Direction 59.88?
Northwest to Southeast Direction 57.63?
AxB Significant
CV (%) 8.38

Means with a common letter are not significantly different at 5% DMRT

ICCV 95334 ICCV 93954

Chickpea varieties

Figure 8. Number of days from planting to 50% flowering
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Number of Days from Planting to Maturity

Effect of variety. Highly significant differences were observed on the number of

days from planting to maturity of chickpea as affected by the different varieties of chickpea
grown. ICCV 95334 (Kabuli type) were the earliest to mature with a mean of 141.25 days
from planting while ICCV 93954 (Desi type) were the latest to mature with a mean of
154.13 days from planting. Results showed that Kabuli type varieties matured earlier than
desi type chickpea (Table 2 and Figure 6).

Bautista et al. (1983) pointed that each variety contains a set of genetic make-up
which determines the earliness of maturity and attributed to the varietal characteristics of
the different cultivars.

Effect of row orientation. Differences obtain in the number of days from planting

to maturity of chickpea as affected by the different row orientation used were highly
significant. Chickpea plants grown in a northeast to southwest row orientation were the
latest to mature with a mean of 155.5 days from planting, while chickpea plants grown in
east to west row orientation were the earliest to mature with a mean of 142 days from
planting.

Interaction effect. The interaction effects between the different row orientation used

and different varieties of chickpea used on the number of days from planting to maturity
were significant. Results revealed that ICCV 93954 (Desi type) planted in northwest to
southeast row orientation were the latest to mature after 160 days from planting while
ICCV 95334 (Kabuli type) planted in east to west row orientation were the earliest to

mature after 135 days from planting.
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Table 2. Number of days from planting to maturity of two variety planted in different row

orientation
TREATMENT Days from planting to
maturity
Variety (A)
ICCV 95334 “Kabuli type” 141.25P°
ICCV 93954 “Desi type” 154.132
Row Orientation (B)
East to West Direction 1422
North to South Direction 143.25P
Northeast to Southwest Direction 155.58
Northwest to Southeast Direction 1502
AxB Significant
CV (%) 4.80

Means with a common letter are not significantly different at 5% DMRT
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Figure 9. Number of days from planting to maturity

Average Plant Height at Flowering
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Effect of variety. Differences obtained in the average plant height at flowering of

chickpea as affected by the different varieties used were highly significant (Table 2). ICCV
93954 (Desi type) were the tallest plants at flowering with a mean of 30.43 cm while ICCV
95334 (Kabuli type) were the shortest plants at flowering with a mean of 26.76 cm.
Findings show that Desi type cultivars produced taller plants at flowering than Kabuli type
chickpea.

The observed differences among the chickpea varieties further indicated their
differential adaptability to local conditions as well as their inherent height potential.
Furthermore, Desi varieties are taller naturally than Kabuli type varieties.

Effect of row orientation. There were significant differences noted on the average

plant height at flowering of chickpea as affected by the different row orientation used.
Chickpea planted in a northeast to southwest row orientation produced the tallest plants at
flowering with an average of 30.35 cm while chickpea planted in a north to south row
orientation produced the shortest plants with an average of 26.3cm.

Interaction effect. Statistical analysis revealed significant differences on the

average plant height at flowering of chickpea as affected by the interaction between the
different row orientation used and the different chickpea varieties grown. Results revealed
that ICCV 93954 (Desi type) planted in a northwest to southeast row orientation produced
the tallest plants with a mean of 32.9 cm while ICCV 95334 (Kabuli type) planted in a

north to south row orientation produced the shortest plants at 26.3 cm at flowering.
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Table 3. Average plant height at flowering of two varieties planted in different row

orientation
TREATMENT Average plant height
at flowering (cm)
Variety (A)
ICCV 95334 “Kabuli type” 26.56°
ICCV 93954 “Desi type” 30.43?
Row Orientation (B)
East to West Direction 28.14%
North to South Direction 26.3°
Northeast to Southwest Direction 30.352
Northwest to Southeast Direction 29.59%
AxB Significant
CV (%) 11.87

Means with a common letter are not significantly different at 5% DMRT
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Figure 10. Average plant height at flowering
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Average Number of Pods per Plant

Effect of variety. The average number of pods per plant of chickpea as presented in

Table 4 showed highly significant differences among the different varieties of chickpea
grown. Results showed that ICCV 93954 (Desi type) produced the highest number of pods
produced per plant with an average of 44.95 pods while ICCV 95334 (Kabuli type)
produced the least number of pods per plant with an average of 21.93 pods. Findings show
that Desi type varieties produced higher number of pods per plant than Kabuli type
chickpea variety.

Effect of row orientation. There were significant differences noted on the average

number of pods per plant as affected by different row orientation used. Results show that
chickpea planted in a northwest to southeast row orientation produced the most number of
pods per plant with an average of 44 pods while chickpea planted in a north to south row
orientation produced the least number of pods per plant with an average of 21.75 pods.

Interaction effect. Statistical analysis revealed that there were no significant

differences obtained on the average number of pods per plant of chickpea as affected by
the interaction between the different row orientation and different chickpea varieties used.
Average number of pods per plant ranged from 21.75 to 44 pods per plant. Results show
that the different row orientations did not significantly affected the average number of pods

per plant.
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Table 4. Average number of pods per plant of two varieties planted in different row

orientation
TREATMENT Average number of
pods per plant
Variety (A)
ICCV 95334 “Kabuli type” 21.93P
ICCV 93954 “Desi type” 44,952
Row Orientation (B)
East to West Direction 31.57%
North to South Direction 21.75°
Northeast to Southwest Direction 35.93%®
Northwest to Southeast Direction 4430
AXxB Not significant
CV (%) 13.82

Means with a common letter are not significantly different at 5% DMRT

Weight of Marketable Seeds ()

Effect of variety. Table 5 shows that there were no significant differences noted on

the weight of marketable seeds of chickpea as affected by the different varieties evaluated.
However, numerical data indicated that ICCV 93954 (Desi type) produced the heaviest
weight of marketable seeds while ICCV 95334 (Kabuli type) produced the least weight of
marketable seeds.

Effect of row orientation. Likewise, there were no significant differences noted in

the weight of marketable seeds as affected by the different row orientation used.
Numerically, chickpea planted in a northwest to southeast row orientation produced the
heaviest weight of marketable seeds while the chickpea planted in a north to south row

orientation produced the least weight of marketable seeds.
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Table 5. Weight of marketable seeds (g) of two varieties planted in different row

orientation
TREATMENT Weight of marketable
seeds (Q)
Variety (A)
ICCV 95334 “Kabuli type” 98.40¢
ICCV 93954 “Desi type” 161.442
Row Orientation (B)
East to West Direction 103.59?
North to South Direction 95.422
Northeast to Southwest Direction 155.372
Northwest to Southeast Direction 165.322
AXxB Not significant
CV (%) 12.32

Means with a common letter are not significantly different at 5% DMRT

Interaction effect. There were no significant differences in the weight of

marketable seeds as affected by the interaction between the different row orientation and

different chickpea varieties grown.

Weight of Non-marketable Seeds (qg)

Effect of variety. There were no significant differences noted in the weight

of non marketable seeds as affected by different chickpea varieties grown. Weight of non-

marketable seeds ranged from 22.45 to 31.17 grams.

Effect of row orientation. Significant differences were noted on the weight
of non-marketable seeds as affected by the different row orientations used. Chickpea

planted in a northwest to southeast row orientation produced the heaviest weight of non-
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marketable seeds with a mean of 38.73 g while chickpea planted in a north to south row
orientation produced the least weight of non-marketable seeds with a mean of 14.77 g.

Table 6. Weight of non-marketable seeds (g) of two varieties planted in different row

orientation
TREATMENT Weight of non-
marketable seeds (g)
Variety (A)
ICCV 95334 “Kabuli type” 31.178
ICCV 93954 “Desi type” 22.452
Row Orientation (B)
East to West Direction 25.47°
North to South Direction 14.77°
Total Northeast to Southwest Direction 28.27°
Northwest to Southeast Direction 38.73?
AXxB Not significant
CV (%) 22.75

Means with a common letter are not significantly different at 5% DMRT

Interaction effect. There were no significant differences noted in the weight

of non-marketable as affected by the interaction effect between the different row

orientation and different row orientation and different variety of chickpea used.

Total Yield per Plot (g)

Effect of variety. There were no significant differences noted on the total

yield per plot as affected by the different variety of chickpea used. However, results in
table 7 show that ICCV 93954 (Desi type) attained the highest yield per plot with a mean
of 188.62 g while ICCV 95334 (Kabuli type) had attained the lowest yield per plot with a

mean of 128.37 g.
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Effect of row orientation. There were no significant differences noted on

the total yield per plot as affected by the different row orientation used. Results however,
show that chickpea planted in a northwest to southeast row orientation attained the highest

Table 7. Total yield per plot (g) of two varieties planted in different row orientation

TREATMENT Total yield per plot
(9)
Variety (A)
ICCV 95334 “Kabuli type” 128.372
ICCV 93954 “Desi type” 188.62°2
Row Orientation (B)
East to West Direction 129.122
North to South Direction 110.18?2
Northeast to Southwest Direction 183.632
Northwest to Southeast Direction 211.078
AXxB Not significant
CV (%) 12.32

Means with a common letter are not significantly different at 5% DMRT

yield per plot with a mean 211.07 g while chickpea planted in a north to south row
orientation attained the lowest yield with a mean of 110.18 g.

Interaction effect. There were no significant differences noted in the total yield

per plot as affected by the interaction effect between the different row orientation and

different variety of chickpea used.

Computed Yield (t/ha)

Effect of variety. There were no significant differences noted on the computed yield
per hectare as affected by the different variety of chickpea used. However, results showed

that ICCV 93954 (Desi type) produced the highest computed yield per hectare with a mean
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of 5.91 tons while ICCV (Kabuli type) produced the lowest computed yield per hectare

with a mean of 4.024 tons (Table 8).

Table 8. Computed yield (t/ha) of two varieties of chickpea planted in different row

orientation
TREATMENT Computed yield
(t/ha)
Variety (A)
ICCV 95334 “Kabuli type” 4.0242
ICCV 93954 “Desi type” 5.912
Row Orientation (B)
East to West Direction 4.052
North to South Direction 3.452
Northeast to Southwest Direction 5.75%
Northwest to Southeast Direction 6.602
AXxB Not significant
CV (%) 14.27

Means with a common letter are not significantly different at 5% DMRT

Effect of row orientation. There were no significant differences noted on the

computed yield per hectare as affected by the different row orientation used. However,
results showed that chickpea planted in a northwest to southeast row orientation produced
the highest computed yield per hectare with a mean of 6.60 tons while chickpea planted in
a north to south row orientation produced the lowest computed yield per hectare with a
mean of 3.45 tons.

Interaction effect. Analysis revealed no significant differences on the computed

yield per hectare as affected by the interaction between the different variety and the

different row orientation used.
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Biomass Weight (q)

Effect of variety. There were highly significant differences noted on the biomass

weight of chickpea as affected by the different varieties grown. Results show that

Table 9. Biomass weight (g) of two varieties planted in different row orientation

TREATMENT Biomass Weight
(9)
Variety (A)
ICCV 95334 “Kabuli type” 1962.5°
ICCV 93954 “Desi type” 3011.32
Row Orientation (B)
East to West Direction 1787.5P
North to South Direction 1637.5P
Northeast to Southwest Direction 36602
Northwest to Southeast Direction 2862.5%
AXxB Significant
CV (%) 9.55

Means with a common letter are not significantly different at 5% DMRT

ICCV 93954 (Desi type) produced the heaviest biomass weight with a mean of 3011.3 g
while ICCV 95334 (Kabuli type) produced the least biomass weight with a mean of 1962.5
g.

Effect of row orientation. Likewise, significant differences were noted on

the biomass weight as affected by the different row orientation used. Results showed that
chickpea planted in a northeast to southwest row orientation produced the heaviest biomass
weight with a mean of 3660 g while chickpea planted in a north to south row orientation

produced least biomass weight with a mean of 1637.5 g.

Interaction effect. Statistical analysis revealed significant differences in the

biomass weight of chickpea as affected by the interaction between row orientation and
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different varieties used. Results showed that ICCV 93954 (Desi type) planted in a northeast

to southwest row orientation produced the heaviest biomass with a mean of

6000

n

ab
— ouSt to West Direction

B North to South Direction

M Northeast to Southwest

Biomass weight (grams)

Direction
2 B Northwest to Southeast
Direction
1000 -
0 _

ICCV 95334 ICCV93954
Chickpea Varieties

Figure 11. Biomass weight

4970 ¢; while ICCV 95334 (Kabuli type) planted in a north to south row orientation

produced the least biomass weight with a mean of 1550 g.

Harvest Index

Effect of variety. There were no significant differences noted on the harvest index
of chickpea as affected by the different varieties grown. Results in Table 10 showed that
the harvest index of chickpea ranged from 7.03 to 12.05.
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Effect of row orientation. Likewise, there were no significant differences noted on

the harvest index of chickpea as affected by the different row orientation used. However,

chickpea plants planted in northwest to southeast direction obtained the highest harvest

Table 10. Harvest index of two varieties of chickpea planted in different row orientation

TREATMENT Harvest Index
Variety (A)
ICCV 95334 “Kabuli type” 1962.5°
ICCV 93954 “Desi type” 3011.3%
Row Orientation (B)
East to West Direction 1787.5P
North to South Direction 1637.5P
Northeast to Southwest Direction 36602
Northwest to Southeast Direction 2862.5%
AxB Significant
CV (%) 9.55

Means with a common letter are not significantly different at 5% DMRT

index while chickpea plant planted in northeast to southwest direction had the least value
of harvest index.

Interaction effect. Analysis revealed that there were no significant differences in

the harvest index of chickpea as affected by the interaction between the different row

orientation and the different variety used.

Weight of 100 Seeds

Effect of variety. There were significant differences noted in the weight of 100

seeds of chickpea as affected by different variety of chickpea used. Results showed that

ICCV 95334 (Kabuli type) produced the heaviest weight of 100 seeds with a mean of 35.05
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g; while ICCV 93954 (Desi type) produced the least weight of 100 seeds of chickpea with
a mean of 18.69 g. Kabuli type of chickpea had generally bigger sized seeds of chickpea
that lead to heavier 100 seed weight (Table 11 and Figure 12).

Table 11. Weight of 100 seeds (g) of two varieties of chickpea planted in different row

orientation
TREATMENT Weight of 100 seeds
(9)

Variety (A)
ICCV 95334 “Kabuli type” 35.052
ICCV 93954 “Desi type” 18.698°

Row Orientation (B)
East to West Direction 27.282
North to South Direction 26.86%
Northeast to Southwest Direction 24.99P
Northwest to Southeast Direction 28.372

AxB Significant

CV (%) 7.24

Means with a common letter are not significantly different at 5% DMRT

Effect of row orientation. There were significant differences noted on the

weight of 100 seeds a affected by the different row orientation used. Results showed that
chickpea planted in a northwest to southeast row orientation produced the heaviest weight
of 100 seeds of chickpea with a mean of 28.37g while chickpea planted in a northeast to
southwest row orientation produced the least weight of 100 seeds of chickpea with a mean
of 24.99g.

Interaction effect. Statistical analysis revealed significant differences on the

weight of 100 seeds of chickpea as affected by the interaction between the different row

orientation and the different variety of chickpea used. Results showed that ICCV 95334
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(Kabuli type) planted in a northwest to southeast row orientation produced the heaviest

weight of 100 seeds of chickpea with a mean of 37.55 g while ICCV 93954 (Desi type)
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Figure 12. Weight of 100 seeds

planted in a east to west row orientation produced the least weight of 100 seeds of chickpea

with a mean of 18.33g.
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SUMMARY, CONCLUSION AND RECOMMENDATION

Summary

The study was conducted to determine the yield of chickpea varieties grown as
intercrops in between citrus trees, to determine the effect of different row orientation on
the yield of chickpea and to determine the effect of row orientation on the growth and yield
of chickpea for seed production. The study was conducted at the Benguet State University,
Horticulture Laboratory Area, La Trinidad, Benguet from November 2012 to March 2013.

Result show that there were no significant differences noted on the effect of
row orientations on the number of days from planting to 50% flowering.

Chickpea plant grown on east to west row orientation were the earliest to mature
after 142 days while chickpea planted on a northeast to southwest row orientation was the
latest after 155.5 days.

Chickpea plants grown in a northeast to southwest row orientation produced
the tallest plants with an average of 30.35 cm, produced the highest number of pods per
plant with an average of 44 pods and produced the heaviest biomass weight with a mean
of 3011.3 g while chickpea planted in a north to south row orientation produced the shortest
plants with an average of 26.3 cm, produced the lowest number of pods with an average of
21.75 pods and produced the least biomass weight with a mean of 1637.5 g.

There were no significant differences noted on the weight of marketable seeds,
the weight of non-marketable seeds.

Results also showed no significant differences on the total yield per plot,
harvest index and computed yield per hectare, with regards to the effect of varieties,

different row orientation and interaction effect.
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In the weight of 100 seeds, results showed that chickpea planted in a northwest
to southeast direction produced the heaviest weight of collected 100 seeds with a mean
0f28.37 g while chickpea planted in a northeast to southwest direction produced the least
weight of collected 100 seeds with a mean of 24.99 g.

Results showed that ICCV 95334 (Kabuli type) were the earliest to reach 50%
flowering, the earliest to mature, produced the shortest plants at flowering, produced the
least number of pods, produced the least biomass weight and produced the heaviest weight
of 100 seeds, while ICCV 93954 (Desi type) were the latest to reach 50% flowering, the
latest to mature, produced the highest number of pods, produced the heaviest biomass
weight of chickpea and produced the lightest weight of 100 seeds.

ICCV 93954 (Kabuli type) chickpea plants grown in a northwest to southeast
row orientation flowered earlier after 48.25 days from planting and produced the heaviest
weight of 100 seeds of chickpea with a mean of 37.55 g.

ICCV 95334 (Desi type) chickpea plants grown in a northeast to southwest row
orientation had more days to bear flower at 67 days, produced the heaviest biomass weight
with a mean of 4970 g and produced the least weight of 100 seeds of chickpea with a mean
of 18.33 g.

ICCV 95334 (Desi type) chickpea plants grown in a northwest to southeast row
orientation were the latest to mature after 160 days from planting and produced the tallest
plants at flowering with an average of 32. 9 cm.

ICCV 93954 (Kabuli type) chickpea plants grown in a north to south direction
produced the shortest plants with an average of 26.3 cm at flowering and produced the least

biomass weight with a mean of 1530 g.
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Result show that ICCV 93954 (Kabuli type) chickpea plants grown in east to

west row orientation matured earlier after a mean of 135 days from planting.

Conclusion

Based on the results discussed, the best variety under La Trinidad, Benguet
condition is ICCV 93954, a Desi type of chickpea since it had a good growth, flowering
and yield characteristics when grown in the best row orientation for the selected variety is

the northeast to southwest direction of row orientation.

Recommendation

Based on the Findings and conclusion of the study, ICCV 93954, a Desi type
of chickpea can be productively grown in a northeast to southwest row orientation and is
therefore recommended under La Trinidad, Benguet condition when grown under citrus

trees.
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