Name: Bisheswar Prasad Yadav Id. No.: R-2009-AGR-B-05 P
Semester and year of admission: First, 2009 Degree: Doctor of Philosophy
Major subject: Agronomy Department: Agronomy
Major advisor: Prof. Deo Nath Yadav, Ph.D.

A field experiment was conducted at Agronomy research farm of IAAS, Rampur, Chitwan, Nepal
during summer and winter season of 2010 and 2011 to study the effect of crop sequence and
nitrogen rates on single cross hybrid maize. There were thirty treatment combination consisting of
SiX crop sequences, maize-maize, fallow-maize, greengram-maize, cowpea-maize, blackgram-
maize, clusterbean-maize in main plots and five nitrogen rates 0, 50, 100, 150, 200 kg/ha in
subplots in a split plot deign with three replications. The certified and treated (priming cum
incubation) seed of hybrid maize a Rajkumar variety having hundred percent germination in lab
recorded number of leaves per plant (8.66 and 11.6), average plant height (60 and 99 cm) and
emergence (33 and 61 percent) in the field based on 4860 observation for non primed and priming
cum incubation of seed after 21 days of sowing, respectively. The result obtained clearly indicated
the importance of the seed treatment for maintaining optimum plant population and allowing the
faster growth of the plant by seed treatment (priming cum incubation) as compared to non primed
seed. Grain yield of winter maize was higher after summer legumes than after maize, fallow and
clusterbean. Maximum grain yield of maize (4840 kg/ha in 2010 and 5230 kg/ha in 2011) and cob
diameter (3.72cm in 2010 and 3.85 cm in 2011) was recorded under greengram-maize sequence
followed by cowpea-maize, whereas the lowest grain yield and cob diameter was noted under
maize-maize during both the years. Maximum grain yield (6250 kg/ha in 2010 and 6548 kg/ha in
2011), cob diameter (3.78 cm in 2010 and 3.99 cm in 2011), cob length (12.5 cm in 2010 and 13.3
cmin 2011), 1000 grain weight (206.5 g in 2010 and 208.0 g in 2011), grain number per cob (359.0
in 2010 and 364.0 in 2011), grain weight per cob (80.0 g in 2010 and 82.0 g in 2011), stover yield
(11922 kg /hain 2010 and 12700 kg /ha in 2011), number of cobs (66,200/ha in 2010 and 67,200/ha
2011), gross return (Rs 63250/ha in 2010 and Rs 72800/ha in 2011), net return (35850/ha in 2010
and Rs 40490 /ha in 2011) and maximum benefit: cost ratio (1.28 in 2010 and 1.25 in 2011) were
recorded with application of 200kg N/ha while lowest grain yield (2296 kg/ha in 2010 and 2570
kg/ha in 2011), cob diameter (3.18 cm in 2010 and 3.25 cm in 2011), cob length (9.10 cm in 2010
and 9.30 cm in 2011), 1000 grain weight (162.10 g in 2010 and 163.60 g in 2011), grain number
per cob (206.30 in 2010 and 209.00 in 2011), grain weight per cob (35.10 g in 2010 and 35.80 g
in 2011, stover yield (6002 kg/ha in 2010 and 6564 kg/ha in 2011), number of cobs (52.60 in 2010
and 53.50 in 2011), gross return (Rs 26720/ha in 2010 and Rs 30280/ha in 2011), net return (RS
8680/ha in 2010 and Rs 9670/ha in 2011) and benefit: cost ratio (0.47 in 2010 and 0.46 in 2011)
was recorded under no nitrogen application. Cob length and grain weight per cob (64.50 g in 2010
and 65.9 g in 2011) noted under cowpea-maize sequence were maximum (12.2 cm in 2010 and
12.8 cm in 2011) which was statistically at par with greengram-maize while cob length was
minimum under maize-maize sequences. Maximum grain number per cob (334.6 in 2010 and
338.5 in 2011) was noted under greengram-maize sequences and minimum under fallow-maize in
2010 and under maize-maize in 2011. Maximum 1000 grain weight (191.5 g in 2010 and 193.0 g
in 2011) was recorded under greengram-maize sequence while, it was minimum under maize-
maize sequence. Stover yield was maximum (10504 kg/ha in 2010 and 11050 kg /ha in 2011)
under greengram-maize sequences while it was minimum under maize-maize Sequences.
Maximum number of cobs (61,200/ha in 2010 and 61,900/ ha in 2011) was recorded under
blackgram-maize sequence which was comparable to number of cobs/ha under greengram-maize
while it was minimum under maize-maize sequence during both the years. Maximum gross return



(Rs 53660 /ha in 2010 and Rs 60450/ha in 2011) was obtained from maize grown after greengram
while it was minimum (Rs 35880/ha in 2010 and Rs 40700/ha in 2011) when grown after maize.
Maximum net return (Rs 30170/ha in 2010 and Rs 33440/ha in 2011) and benefit: cost ratio
maximum (1.22 in 2010 and 1.18 in 2011) was obtained from maize under greengram-maize
sequences while minimum net return (Rs 12390/ha in 2010 and Rs 13700/ha in 2011) and benefit:
cost ratio (0.50 in 2010 and 0.47 in 2011) was obtained under maize-maize sequences. Maximum
organic carbon content of soil (1.26% in each year) was recorded after greengram while it was
minimum (1.20% in 2010 and 1.19% in 2011) after clusterbean. Maximum organic carbon content
of soil (1.241% in 2010 and 1.271% in 2011) was recorded with 150 and 200 kg N/ha while it was
minimum (1.16% in 2010 and 1.17% in 2011) was no nitrogen. Total nitrogen content of soil was
maximum (0.1228% in 2010 and 0.1224% in 2011) after greengram while it was minimum
(0.1163%) after fallow in 2010. Though the interaction effect of crop sequences with nitrogen rates
on the grain yield of maize was not significant, greengram-maize and cowpea-maize sequences
performed better than clusterbean-maize, fallow-maize and maize-maize. Yield under greengram-
maize sequences at 50 and 100 kg N/ha was comparable to the yield at 150 and 200 kg N rate
respectively under fallow-maize sequences. Thus, around 50 kg chemical nitrogen per hectare for
maize can be saved by inclusion of greengram and cowpea in the sequences. From economic point
of view greengram-maize sequences was the best followed by cowpea-maize. Inclusion of legume
in the crop sequences seems to be remunerative with positive effect on soil fertility.
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