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Preliminary Trials for the Response of Guatemala Corn to Sulfur and
Trace Elements in Red Brown Earth Soil of Thailand!

Somijate Jantawat,3 Piya Duangpatra,?
Wade W, McCall2 and Sorasith Vacharotayan?

Department of Agronomy, Kasetsart University

Thailand is located in the general
area where soils are highly weathered,
for the region is tropical and relatively
humid.  Soils are quite low in many
essential nutrient elen:ents. The newly
opened land, when cultivated for some
years, tends to become depleted in fer-
tility rather rapidly. ~ Nitrogen, phos.
phorus and potassium have been repor-
ted elsewhere to-be the first elements
to become limiting in crop production
on most soils. Consequently the majo-
rity of research concerning the crop
production improvement in Thailand is
concentrated primarily on the problems
of raising the levels of nitrogen. phos-

phorus and potassium.

Since the soils of Thailand are
highly weathered, they are likely to be
deficient in many other nutrient elements
as well.  Thirteen elements which plants

obtain from the soils are known to be

essential for normal growth.  Nitrogen,
phosphorus and potassium required by
the crop in relatively large quantities are
generally referred to as primary elements.
Sulfur, calcium and magnesium are utili-
zed by the crop in relatively smaller
quantity in comparison to the first three
elements, consequently are referred to
as sccdndary nutrient elements. Another
seven elements are usually called trace
or minor elements since the plant need
themn for normal growth only in minute
quantity. Eventhough only small quanti-
ties of the secondary and trace elements
are required by the crop, they are as
essential as the primary elements. When
these elements are limiting in the soils,
regardless of the abundance of nitrogen,
phosphorus and potassium, plants can-
not grow normally and the yield or
quality of the crop is reduced consi-
derably.

1 This study was supported 1n part by the KUJUH Contract, Project No. 26.

2 Agronomy-Soils Adviser, KU/UH Contract, 1963-1964:

Hawaii, Honolulu, Hawaii.

Soil Management Spesiist, University of

3 Present address: Department of Soil, Kasetsart University.
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There have been evidences reported
quite often of some abnormal appearance
during the growth of many economic
crops grown in many soils of Thailand.

The use of nitrogen, phosphorus and potas.

sium in such cases have not improved
the growth and yield of the crop. These
may be due possibly to the fact that some
of the secondary and trace elements are
deficient in the soils and need to be sup-
plemented. Investigation on this problem
has not been conducted anywhere in
Thailand. = Therefore it is the purpose
of this study that investigations concer-
ning the status of secondary and trace
elements of various soils in the major
corn producing area of Thailand be
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initiated so thatinformations on the sup-
plementary application of secondary and
trace elements will be available for fur-
ther works.

MATERIALS AND METHODS
A, The effect of sulfur and sources of

sulfale experiment

The field trials were established in
June, 1964, at three locations in Puk-
Soils of these
locations are red brown earth soils of
Pakchong series. A randomized block
design with fourteen treatments, replica-

ted four times, was employed for cach
location.

Table 1.

chong corn growing area.

Treatments are shown in

Table 1. Treatments applied to Guatemala corn in 1964
Rate applied
Treatment No. Treatments (codes)
kg/ rai
1 Check *

2 Sulfur- (Sp) 2.5

3 Sulfur (Sg) 5.2

4 Sulfur (Sy) l.5

5 Gypsum (CaS;) 15.0

6 Gypsum (CaSy) e 30.0

7 Gypsum (CaSjy) o 45.0

8 Magnesium sulfate (MgSy) 20.0

9 Magﬁesium sulfate (MgSy) ' 40.0

10 Magnesium sulfate (MgSs) 60.0

11 Iron sulfate (FeSy) 7 88

12 Manganese sulfate (MnSy) ' 8.7

13 Zinc sulfate (ZnS,) 9.9

14 Copper sulfate (CuSy) 8.8

* All treatments received 24, 20 and 8 kg/rai of nitrogen, phosphoric acid (P205) and potash (K50)
respectively.
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All plots received 8-20-8 kg of
N, P305 and K90 per rai (1 rai = 0.16
hectare) as basal fertilizer at the planting
time. Half of this fertilizer including
all of the treatments listed in Table 1
were broadcasted and worked into the
soil at the planting time. The other
half was also applied at the time of plan.
ting in a band approximately 5 cm below

and to the side of the seeds. In addition,

each plot received a side dressing at 16kg. -

of N/rai when corn was

old.

one month

The seed of Guatemala variety corn
was planted in hills 50 cmn apart in rows
Five

seeds were planted in each hill and later

and 100 cm apart between rows.

‘thinned to three plants per hill, after
germination. Plots size was four by
eight meters, of which two by eight meters

are the harvested area for yield data.

B. The response to trace elenunt applica-

tion experiment

One field trial was established in
1964 on Pakchong series red brown earth.
The experiment consisted of two treat-
ments: the trace elements added and no
trace elements added. ~ The treatments

were rep‘l;_icated eight times. Plot size

of cach treatment was four by twenty -

-five meters, of which two by twenty-five-

meters area was the harvested. area.

Vol. 6 No. 2

The trace element treatment con-
sists of ammonium molybdate and borax
at 4.5 kg per rai (25 1bs/acre) each
and also 9 kg (50 lbs/acre) of each of
ferrous sulfate, manganese sulfate, zinc

sulfate and copper sulfate. The treat-

ment was applied as side dressing when

the plant was about two weeks old.
Corn has received 100 kg of 12-12-6

fertilizer as basal application.

RESULTS AND DISCUSSION

Experiment A

Results obtained are presented in
Table 2. The data from Pakchong K.U.
Farm indicated that applications of ele-
mental sulfur at the rate 2.5. 5.0 and
75 kg per rai consistently increased
yield of corn 2, 31 and 25 percent res-
pectively over that of the check treatment
at Pakchong. Therefore it appears
that sulfur may have some influence to a
certain degree upon these differences in
yield.  Applications of the sulfate com-
pounds of calcium. magnesium, irom,
manganese, zinc and copper at the rate
equivalent to 2.5-5 kg of S per rai
seemed to give slight beneficial influence
on the yield of corn at this location.
It was noted that during the growing
season the crop suffered from drought
for a period of threc weeks during the
silking stage, otherwise the yield of
corn and consequently the response to
tréatments could have ‘been somewhat
greater. T
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Table 2.

Influences of sulfur and different scurces of snlfale upon the yield

of Gualemala corn groun at three locations in Pakchong arca ou a

red brown earth soil, 1964

Mr. Chunt’s Farm

Prabud -lhabat Sta.

Pakchong K.U. Farm

Treatment
yield relative yield relative yield relative

kg/rai yield kg/rai yield kg/rai yield
1 S 580.8 100 691.6 100 421.7 100
2 S 591.7 102 - 653.8 95 431.0 102
3 S 614.8 106 714.9 103 553.4 131
4 S3 580.8 100 504.4 73 528.4 125
5 CaS; 6954 120 692.7 100 439.5 104
6 CaS; 6314 109 732.8 106 442.0 105
7 CaSz 6109 105 772.1 112 505.0 120
8 MgS: 6515 112 699.1 101 477.2 113
9 MgS; 488.1 84 661.2 96 405.9 96
10 MgSs  521.7 90 536.3 78 431.7 102
11 FeSg 592 4 102 623.8 90 477.8 113
12 MnS; 613.8 - 106 718.5 104 445.4 106
13 ZnS; 541.7 93 575.8 83 459.8 109
14 CuS; 531.9 92 656.6 95 T 464.7 110

Replication F-2.726** F-2.887** F-1.431

Treatment F-0.796 F-1.867 F-0.888

C.V. 21.2% 17.0% 20.8%

Yield of corn at Prabuddhabat
Agricultural Experiment Station and at
Mr. Chunt’s farm on the other hand did
not seem to show any response to the
application of elemental sulfur. In one
case, namely at the Prabuddhabat Ag:.
Exp. Sta., the yield was even depressed

when sulfur was applied at the rate of
7.5 kg per rai. Responses of corn to
different sulfate compounds were quite
variable. Application of gypsum to the
soil at these location seemed to give
slight beneficial effect on the yield of

corn. - The highest yield was obtained
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when gypsum  was applied to soil at
both locations. Twenty percent higher
yield over that of the check plot was
obtained when gypsum was applied at
the rate of 15 kg/rai for Mr. Chunt’s
location, while only 12 percent higher
yield was obtained when the same chemii-
cal was applied at the rate of 45 kg/rai
for the Prabuddhabat Agr. Exp. Sta.

location.

Other sources of sulfur, namely sul-
fate of magnesium, iron, manganese, zinc
and copper did not show any beneficial
effect on the yield of corn.

Analysis of variance, however, indi-
cates that there was no significant diffe-
rence among different treatments. This
could be due to high variability of soils
and other factors within the replication.
The actual beneficial effect of sulfur could
exist, however, but might not be great
enough to counteract the influence of
other factors uncontrollable in the experi-
Therefore it could be concluded
‘that the problem of sulfur would not be.
come a serious limiting fa'cpor for corn
production in the immediate future.

ment.

Experiment B

Results obtained are presented in
Table 3.  The data indicated that, for
this year experiment, there was no statis.
tically significant influence of the appli-
cation of trace elements upon yield and
various components of yield of Guatemala
corn. It was noted during the growing
season, however, that the treated corns
were much darker in the green color of
leaves and seemed to have vigorous
stalks.
tasseling and silking stages the wea-
ther was quite dry and hot. Rain

Unfortunately  during the

Vol. 6 No. 2

had not come for a period of more than
three weeks. Consequently it affected
the ear bearingness of corn to a great
About half of the total popula-
tion of corn bore the grain bearing ears.
This can be noted from Table 3 column 3
which indicates the average number of
ears per stand. It varied from 39% to
85%, an average of 59%, for the treated
corus while the untreated corn varied
from 48% to 80%, or an average of

65%.

extent.

Eventhough the application of trace
elements to corn did not significantly
influence the yield of corn. However,
the data seemed to indicate that the trea-
ted corns tended to yield somewhat hig-
her than that of the untreated ones. The
mean of yield from the treated corns is
320 kg per rai as compared to 300 kg
per rai of the untreated corns. Average
weight of ear (size of ear), average weight
of grain per ear as well as shelling per-
centage of corn from the treated plots
were also consistently higher than that
fiom the untreated plots. The means of
the size of ear, average weight of grain
per ear and shelling percentage of the
treated corns are 91 gm, 68 gm and 73%
as compared to 77 gm, 54 gm and 71%
for the untreated corns respectively.

The data shown in Table 3 is -a
result based on only one-year experiment
Weather condi-
tions during the growing season of this

and only one location.

year (1964) were not entirely favorable
for the growing corn to show fully the
beneficial effect of the treatment. if any.
Experiments of this type need to be further
carried out in order to fully ascertain
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Table 3.

of Guatemela corn groun at

brown earth sotl, 1964

Effects of trace elements upon the yield and other yield components

Pakchong K.U. Farm on a red

Yield of grain

Av. weight of grain

Av. number of ear

keg/rai per ear, gm per stand
Treated! Untreated?2 Treated  Untreated Treated Untreated
212.5 187.8 53.1 47.0 0.50 0.48
210.9 258.8 454 42.1 0.58 0.74
'217.9 338.4 - 60.3 63.7 0.43 0.65
393.6 351.4 63.1 59.7 0.73 0.74
418.1 331.4 60.2 55.4 0.85 0.76
4599 420.7 82.1 62.9 0.65 0.80
286.1 295.0 62.5 54.2 0.55 0.64
369.3 220.0 115.4 49.6 0.39 0.53
means means means
320.0 300.8 67.8 54.3 0.59 0.65

Treatment F-0.497

Treatment F-4.710

Treatment F-2.964 .

1 Corn were treated with borax and ammonium molybdate at the rate of 4.5 kg per rai and sulfates of iron,
manganese, zinc and copper at the rate of 9 kg perrai. N, P9Os
of 12-12-6 kg/rai respectively.

and K,0 were applied at the rate

2 No trace elements were treated to the corn but N, PyO5 and K20 were applied at the rate of 12-12-6

kgfrai respectively.

of the effect of trace
elements on the growth and yield of
corn grown in various parts of Thailand
on different soil conditions.

SUMMARY
Experiments have been established

the existence

for preliminary studies on the effects
of sulfur and trace elements as the fac-

tors limiting production of corn in some
red brown earth soil (Pakchong series) -
of Thailand. The results showed that
only slight yield increases were obtained
when sulfur was applied either as ele-

Other

sources of sulfate did not show bene-
ficial effect on the yield of corn. The

mental sulfur or as gypsum.
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data indicated that the influence of

sulfur on yield of corn could exist but
not great enough to become a serious
factor in limiting the yield of corn within

the immediate future.

. Influence of the application of trace
elements on increasing yield of corn
could also exist. An experiment was
based on only one year trial when the
weather condition during the growing sea-
son was not entirely favorable for the gro-
wing corn to show fully any beneficial
effect of the treatment. Further experi-
ments need to be carried out to ascer-
tain the effect of trace element appli-
cation.
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