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EFFECTS OF CATTLE MANURE, GREEN MANURE AND

CHEMICAL FERTILIZER 13-13-21 (NPK) ON GROWTH

AND KERNEL YIELD OF MAIZE (Zea mays L.) GROWN
ON YASOTHON SOIL
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ABSTRACT : The experiment was carricd out during July-September 1991 on Yasothon soil at
the Experimental Farm. Faculty of Agriculture, Khon Kaen University, Khon Kacn, Thailand lo
investigate the effect of organic manure, green manure and chemical fertilizer 13-13-21 (NPK) upon
growth and kerne! seed yields of maize Rungsit 1 variety. The treatments used were the same as
those carried out by Suksri et al. (1991) but chemical fertilizer 13-13-21 (NPK) was used instead
of chemical fertilizer 15-15-15 (NPK).

The results showed that total dry weights at the initial sample were similar for all
treated plants yet at the second sampling period, total dry weights of the crop plants increased more
rapidly with time in all trested plants except the two treatments ic. the cattle manure alone (T
and the control treatment (T ). Leaf arcas were highest with green manure plus 25 kg/rai chemical
fertilizer 13-13-21 NPK (T,) and the chemical fertilizer 13-13-21 at the rate of 30 kg/rai (T,). An
increase in the amount of chemical fertilizer did not increase leaf areas and leaf dry weights of the
maize plants. However, cob dry weights were significantly highest with the chemical fertilizer 13-13-
21 at the rate of 60 kg/rai followed by the green manoure plus 25 kg/rai 13-13-21 (T)) and also the
chemical fertilizer at the rate of 30 kg/rai, the rest were similar. At the final harvest, kernel yields
were similar in all trested plants. Nevertheless, it was evidently shown that the applications of
cither green manure or cattle manure together with chemical fertilizer 13-13-21 at the rate of 25 kg/
rai gave the highest kernel yiclds. The maize kernel yiclds were ranging from 318, 329, 379, 414,
433, 452 and 457 kg/rai for T, Ty Te' T,, T‘. T’ and Tr respectively, Growth and yield of maize
was affected most by drought,

INTRODUCTION

Maize cultivation in Northeast Thailand scems to face problems on soil
fertility apart from the uncertainty of rains particularly during rainy scason. Most
of the soils in tropical arcas cspecially Northcast Thailand contented less amount
of soil organic matter reflected low water holding capacity (Sittiwong, 1988).
Furthermore, soil fertility level, in general, is relatively poor with high degree of
soil acidity (Ahmad and Tan, 1986; Decruksa et al, 1989). The use of chemical
fertilizer alone can not be totally an ultimate technology in producing crop yiclds
in cach year cultivation (Suksri et al, 1991). Therefore, it is imperatively
important to investigate the cffect of both chemical fertilizer and organic manures
on growth and and yicld of the crop plants particularly maize plant since a large
number of growers in Thailand accepted the feasibility in growing the crop plant
for commercial scale. The uscs of organic materials improve soil physico-chemical
propertics have been advocated by a number of workers cg. Fageria (1989),
Suksri and Seripong (1990).
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MATERIALS AND METHODS

This maize cxperiment was carried out during July-Scptember 1991 with
the use of an acid Yasothon soil (Oxic Paleustults) at the Faculty of Agriculture,
Khon Kaen University, Khon Kaen, Thailand. The initial soil propertics analyzed
were; pH (5.2), OM. (0.40%), exchangeable K (28 ppm), available P (4.41 ppm).
The soil used was ploughed twice followed by harrowing once. The size of the
plot used was 6 x 10 m. The treatments used were: contro! (T,),  chemical
fertilizer 13-13-21 (NPK) at the ratc of 25 kg/rai plus cattle manurc at the rate
of onc ton/rai (T,), chemical fertilizer 13-13-21 at the rate of 25 kg/rai plus
green manure at the rate of onc ton/rai (TJ). chemical fertilizer 13-13-21 at the
ratc of 30 kg/rai (T,), chemical fertilizer 13-13-21 at the rate of 60 kg/rai (Ty
cattle manurc at the rate of one ton/rai (T,), and green manure from vegetable
cowpea-KVC 7 at the rate of one ton/rai (T,). The design used was a RCB with
four replications. Maize sceds variety Rungsit 1 obtained from the previous
experiment were sown directly into the soil at the rate of 3-4 sceds per hill
followed by the application of herbicide (Lasso) once. One week after emergence,
seedlings werc removed lcaving only onc scedling per hill. The application of
both manure and chemical fertilizers was carried out once on July 12, 1991 by
banding along both sides of cach row. Weeding was carried out by hand twice
throughout the experimental period. The application of insecticide (Azodrin) was
carried out twice during the second and third months of the growing peroid. The
plant samples (10 plants) for growth analysis measurements were taken twice ic.
at day 49 and day 63 and kernel yiclds at day 87 (40 plants) after emergence.
The technique of growth analysis (Sestak et al, 1971) was used to measure the
changes in growth of thc acrial plant parts of the crop plants Leaf arcas were
measured by Lcaf Arca Mcter, Model No. AAC-400, Hayashi, Denko Co., L,
Japan. The plant materials were oven dried at 80°C for four days and weighed
out for dry weights determination. Kernel yiclds were dried under the sun for
threc days and then weighed out for dry kernel yicld recording. The data

obtaincd were statistically calculated.
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RESULTS AND DISCUSSION
Top Growth at Fays 49 and 63 after Emergence

For stem dry weights at day 49, mecan slcm dry weight per plant was
highest with T, followed by T, (Table 1). The results suggested that green
manure has its significant cffect on stem growth of maize plants. This is perhaps
duec to the high amount of N and P contents in green manurc promolc stem
growth while that of the cattle manure has less effect on stem growth. It might
be possible that green manure releases nutrients slightly faster than cattle manure,
However, the results of all treatments were not differed from cach other. This
could be attributed to the period of drought (6-7 wecks) during the vegetative
stage of growth (from late June up to the first week of August) hastened age of
the stem tissues of the crop plants. Therefore, growing maize in Northeast
Thailand onc has to kecp in mind that the sowing of sceds of maize should not
coincident with the period of dry spells particularly during the vegetative growth.
This is to avoid stunted growth of tops at vegetative stage before caring stage
has reached. It is obviously found that there has been always a period of
drought after a certain number of rains of rainy scason in Northcast Thailand.
The results of Suksri et al. (1991), growing maize of the samc varicty and the
same soil scries but different sowing date during early August, indicated that the
crop plants were adequately supplied with rain water and the amount of growth
and kernel yiclds were twice greater than the present work. Therefore, a long
drought period has its tremendous cffect on growth and crop yicld of the maize
plants especially during the vegetative growth. Leaf dry weights, leaf arcas and
leaf arca indices (L) were relatively low. The results indicated that the maize
plants were not able to obtain growth up to an optimum level as a result of dry
spell perivd hastencd age of the crop plants. L values were much lower than the
previous work mentioned carlier. Tt is anticipated that with this type of leaf
structure, maximum L value should reach 88 as reported by Birke (1966). This
value of L should provide 90-95% light interception available for leaves among
the canopies. With this work, to obtain this value, the distances used should be
adjusted ic. the distances between rows and within the row should bc 30 x 20
em and the value of L should be 8.76 for the highest valuc of T, at day 49 and
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kernel yicld should rcach 1,516 kgfrai. Nevertheless, with the distance suggested,
it would be suitable for those extremely poor soils. The data of the present work
should be more reliable if there has been no dry spell period occured during the
experimental period.

Table 1. Mecan stem, Icaf dry weights (gm/plant), leaf areas (em®/plant), and
leaf area indices (LAI) of maize at 49 days after emergence as influ-

enced by fertilizer treatments.

Treatments Stem Leaf D.W. (g)  Leaf area (cm?) LAl
1 2452 17.92 3761.89 1.79
2 33.94 19.82 4483.26 213
3 36.71 17.95 4381.91 209
4 32.18 2221 5261.48 2.50
5 30.90 18.55 4633.63 221
6 24.51 15.47 4561.24 2.17
7 34.10 18.66 521531 248

At day 63, the results showed that stem dry weights and lcaf dry weight
per plant increased more rapidly in all treated plants (Table 2). The plants treated
with green manurc gave greater stem dry weights per plant than those treated
with cattle manurc. The results suggested that green manure scems to be a good
material to use cither with or without chemical fertilizer rather than cattle
manure. However, the plant being used for green manure in this work requires a
certain amount of P for the development of nodulation which is normally
developed by natural fixation. In term of less expensive investment, it is perhaps
advisable to usc green manure or cattle manure with chemical fertilizer rather
than chemical fertilizer alonc since the amount of investment could be reduced
with green manure or cattle manurc. Furthermore, soil properties could possibly
be improved for long term cultivation of crop yield. L values were relatively
smaller than those of the initial sample, the results indicated that st this growth
stage, most of the lower lcaves reached its old age and some have dried off.
This could possible be due to the previous drought period hastened age of the
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crop plants and the final kernel harvest was only 85 days after cmergence whilst
that of the previous work was 92 days after emergence (Suksri et al, 1991).

Table 2. Mecan stem, leaf dry weights (gm/plant), lcafarcas (¢m?/plant), and
leaf area indices (LAI) of maize at 63 days after cmergence as influ-

enced by fertilizer trcatments.

Treatments Stem Leaf DW. (g)  Leaf area (cm?) LAl
1 111.04 5105 254307 1.21
2 167.23 7647 353208 1.68
3 172.38 71.60 3088.82 1.47
4 167.35 86.74 424178 202
5 171.08 83.50 3411.70 1.62
6 13198 62.52 2898.06 1.38
7 168.26 73.69 3168.64 1.51

Cob and Kernel Yields

Cob yields harvested at day 63 were significantly differed from cach other
(P < 0.05). The highest cob yicld was found with Tg followed by Ty, T, and the
rest were similar (Table 3). The results indicated that cob yiclds of trcatments
with cattle manure and green manure (T, and T,) were similar to the highest
amount of chemical fertilizer (T). Nevertheless, it was turned out that kernel
yields were not followed the same pattern as those of cob yiclds. The results
suggested the depletion of soil nutrients and perhaps K was inadequatcly supplicd
during the kernel filling stage. K has a direct influence on clectron (e¢7) transport
in the photosynthetic ¢ transport chain was reported by Overnell (1975). Kernel
yiclds werc very much lesser than the previous work (Suksri et al, 1991)
approximately 2-3 times. Kernel yiclds were: 318, 457, 414, 433, 452, 379 and
329 kg/rai for T, up to T, respectively. The results suggested the cffect of

drought reduces maize kernel yields severely.
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Table 3. Mean cobkernal yicld per plant (gm), and kernal yield per rai (kg)
of maize as influenced by fertilizer trcatments.

Treatments Cob Kernel/plant Kernel/rai
1 47.39% 41.78 318.02
2 64.33bc 60.08 457.08
3 83.16ab 54.39 414.50
4 77.57ab 56.88 433.21
5 102.48a 59.44 452.31
6 59.62bc 49384 379.21
7 67.32bc 4324 329.32
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