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INFLUENCE OF COMPLEX FERTILIZERS ON THE VIELD
AND YIELD COMPONENTS OF RICE

- Bashir Atmad and Altal Hussain® -

-Studies were made to determing the efficiency of nitrophos
Gizrman, nitrophos Norwagian and slow-release urea as compared
with ammonium sulphate, urea and di-ammoniom phosphare a3
applied to rice variety Basmati 370 in a normal sandy clay loam
s0il, Twoe doses of fertilizzrs, 80 and 90 Ibsfucre of nitrogen,
were used while the same Jevel of phosphorus was mainiained.
Thz highest paddy yield was obtained with the slow.relezse
urea followed by nitrophos Gzarman, di-ammonium phosphate,
urea, nitraphas Norw:gian and ammonium sulphate in that
ord:r, respeatively,  Ths slow-relzasz urea also produced highast
straw yield, tillering and head rice recovery.

INTRODUCTION

At present varfous straight or single nutelent fertilizers ond their
mixtures are being used in rice culiure.  Usually, all these fartilizacs are not
available at an easily accessiblz place and at one time, Therefore, very often
the farmers miss the use of one or the other important nutrient badly necded
by them crops, and thus resulting in-only partial benifit to their crops,  Afso,
when the straight fertilizers were mixed manually by the farmers, they do not
form homogeneous mass with the result that the £rops receive an uieven and
often unbalanced distribution of nutrients.

Such situation suggests partial switching over to ths use of complex
fertilix>rs which supply more than one nutrient in the right proportion from
the same prill or granule, Two complex fertilizers Nitrophos {23-23-0) and
Nitrophos (20-20-0) manufastured by Norway and Garmany, respectively,
have been intreduced in ourcountry. There are feelings that the agronomic
value of high-analysis fertilizers muy be low becouse of leaching, decomposi-
tion, luxury consumption and possible toxicity due to heavy applications.
These losses could bz minimizad by eontrolling the release of nutrients and for
this sulphur coated urea named as slow-telease uren has been introduced. i is
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important to test their relative clficiency mgainst 1he conventional fertilizers
and lertilizars mixtures. The present study was a step in that directidn. " '/

MATERIALS AND METHODS

The treatments consisted of two doscs of nitrogen (60 and 90 Ibs Nfacse)
of. each of ths six sources, ammonium sulphate, urea, slow-release urea,
nitrophos Norwegian, nitrophos German apd di-ammonium phosphate.
In cll the trealments the PO level way maintained equal to the
nitrogen level for which purpose .superphosphate was added glong with
ammonium sulphate, urea and slow-relense urea. Nitrophos {Norwegian and
Gzrmar) and di-ammonium phosphate were provided no additional source of
phosphorus. In di-ammoniums phasphate, to maintain the nitrogen level,
ammaonium sulphate was added. Thus, there were, in all thirteen freatments
inclading 1he control, The soil was sandy clay Joam. The chemical composi-
tion of 0-6" surface layer was : pH, 7.6, EC, 2.2 mmhosfem., T, 8. 3,
23.0 me/L.. Nitrogen 0.065%;, available phosphorus, 10.0 ppm., And arganic
_ matter, 0.85%. _

The experiment was laid out.in a randomized complete block design
with 4 repeats, The act plot size was 173 the of an acre, The data wera
subjected to the analysis of varience, and Duncan's multiple range st Wul
employed 1o determine the significance of differences. :

The field was thoroughly ploughed and the fertilizers were broadcast
and mixed in each plot when dry. The plots wera then flooded and ths
nutsesry of Basmati 370 was traniplanted in the field on July 27, 190, - The
plots were kept flooded with canal water with only occasional drying in-
Between two water lurns, particolarly when weather wns hot and dry. When
the crop matured, tillering of plants was retorded from three 367 % 16" samples
in each plot. The crop was harvested on November 10, 1970, and threshed
ymanually. The yield of paddy and straw were recorded for ‘each plot separa-
tely. ‘The contposite samples of pmidy were taken from the praduce heap of
each plot, -nir-dried-tmd the yield-of paddy calculaied un the dry-weight basis.

e gir-dried samples were husked ‘in the MeGill sheller and head rice
p:runta;é was dmrmin:d"in the husksd rics.

RESULTS AND DISCUSSION

Ths rasults pr:seht;:d in Table 1 reveal that the vield of paddy was
jacreased by 13.23 10 57.63% and straw by 13.89 to 70.439% over the control
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by various fertilizers. The higher dose of Tertilizers resulted ity a higher yicld
ascompared to the lower dose. Slow-releass urea {90 Ibsfacre) preduced
significantly higher yield of paddy as compared to all other treatments. Next
te tlow.release wrea was mitrophos German, when nitrogen was applied at
the rate of 90 {bs per acre and in the same dose the other sourcesin their
descending ordsr were wrea, di-ammonium phospoate+-ammanium sulphate,
nitrophos Norwegian and  ammonitn sulphate, . respectively.  With the
nitrogen applied at the rate of 60 Ihs per acre the slowerelzase urea produced
the highest yield which was even higher 1than =1l other sourcex appliad at
ihe rate of of 90 Ibs Nacre. The next higher yield of paddy (when 60 Ibs
Nfacre was applied) was in the case of hitrophos Germaa and was followed
by di-ammonium phosphate 4 smmonium sulphate, urea, ammonium sulphats
atd nitrophos Nerw:gian in the decreasing order of paddy yield, respectively,
The lowest yield was recorded for the coatrol. ; :

The highest straw vield was obsarved for the slow-telense uren applied
at the rate of 90 Ibs Nfacre and the next higher straw yield was obtained for
urea {90 Ibs Nfacre). This was followed by 60 Ibs Nfacre as stow-release .
ured and 90 lbs Nfacre as nitrophos German (both had glven nearly equal
straw yields). The sources in their gencralized effect, ranked as follows:
slow-relsase urea, urea, nitrophos German, aitrophos Norwegian, diammo-
Dium  phosphste 4 ammonivm  sulphate and ammenium sulphate, The
lowest siraw vield was obtainsd for the contral,

The slow-release urea was cfficient for rice growing s compared with. .
complex Tertilizer (Rindt &1 of, 1952, and Ahpiad et #l, 1969). The low _
efficiency of the complex ferlitizers could b attributed to the niirate portion
of nitregen that is readily subjected to teaching aod denitrification {Anderson
et at,; 194§, and Wahat and Ehatti, 1957y, Complkex fertilizers are. sy
effective or in some cases more effective than équivalant tnixtures of straight
fertilizers (Churkin and Pazdunikov, 1969, Bhaiti cf, af, 1976-71., and
Chaudhry and Khanzada, [970). '

- The number of tillers per plant (Table 2) ranged from 14.4 to §2.3
per cent over the control.  Moreover, tillering significantly increased withy the
application of the bigher doses of fertilizers as compared with the tower doses,
Similar results were reported by Irri, 1964, 1967, and Terman et ol 1970,
Sources of mitrogen showed marked variations jn tillering. Slow-rclease urea
induesd significantly more tillering as compared to other sources. Urea, di- .
ammcnium  phosphate + ammonium sulpbate end both - mitrophos -Were
statistically non-signifitant, However, urea and di-ammonium phosphate 4
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ammonium  sulphate mgmﬁcanﬂy increased the tillers as compared to
smmontum  sulphate.

T.mu-: ! Eﬁ‘eﬂ vf fertifizers on the yiekl of the rice mﬂﬂy bmmarf 370
1 - gveraged over repeats.

" Dioses  Paddy  Percent  Straw Percent

L L] L1

Sources of oltroged - per 7 Cyield increase  yield ingrease
BOOH e acre ~ ibsfacre ovel ibsfacre aver
. control control
Conirol - 1791  100.00 =070  100.C0
Ammonivm sulphnte 60-- . 2059 114.95 2359 115.6% -
" 0 2447 125.45 2765 133.59
Urca 60 2231 124 62 276! 133.18
" ; 1] 2479 139.42 1295 1568.13
N.trophos Norwegian &0 - 2028 113.23 2484 129,66
" P a0 2416 134.89 1171 133 B&
Nitrophos German &0 2248 131.10 2669 128.93
. . 5 2580 144.05 3137 151.5
Slow.reliease urea &0 T 2662 148 63 3144 151.88
i W 80 © - 2823 157.62 3529 170.48
D-amamoniym phos- [ “313% 130.37 2601 125,465
phate--ammonium s _
sulphate , _
an - *1433 136.12 2818 134 61

L

-, Paddy vield was-recarded at 9 % meisture Jevel.
Straw yicid was on the nven-dry basis.

TABLE 2. Yield componcnis as affected by ffrﬁ.’uers

; Doses Tillzrs lmn Head rice

Saprces of nitrogen . per % Et kernel recovery
C o sere 0 plant weight per cent

T in gm by weight -

Cantrol o 7.48 14.62 50.25
Ammenium sulphate &0 8.56 14.92 51.95
" ag 8.89 14.98 £5.10

Urr.a 50 7.29 14.83 53,22
5 ; . 90 11.02 15.47 59.05
Niicophose Norwegian &0 g.60 14.77 52.05
1" L SRR | ! 9. 3? . ljuﬂT 51-25
Nitrophos, Gi2rman - 6O - B.,95 15.01 53.67
" - cg ., 10.10 i5.09 55.90
Slow reledsa urea 60 °  10.62 T 15,14 £5.1%
" " T i 90' 12.14 15.16 59“?9
Di-ammaonium phosphate 60 9.63 14.39 51.97

+-ammonium sulphate - 2
5 A .90 T 10,32 15.00 55.12

L. 3 Yo
- N R ey Ny
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The 1000-kernel weight (Table 2) showed an incrersing trend with the
application of fertilizars espacialiy at the higher doses as compared to the
ontrof, indicating better development of rains. Howsver, the incrense in
1000-kernel weight was 0ot stalistically significant within the two doses,
i€, 60 and 90 ibs each af N and PyOs.  The sources also did not exhibit
significant variation amaong themselves with regard to  1000.kernct weighe,
Flace e¢ af, (1270) reported the similar eifects.

The results {Table 2} show thar head Lite perceniage was low in
unfertilized plots and the application of fertjlizers resulted in 8 significant
increase (3.6 to 18.9% over control). A higher percentage of head rice
resulted from the higher doses of fertilizers. Place ¢y ol , {1970} reparted
that 1he head rice Percenlage was reduced by the application of ‘Ritrogen and
Phosphorus, attributgble io the adverse effect of lodging. Stow-release wrea
resulted in g significaotly higher head HCe recovery as cfompared te all other
Sources except urea. Al other sources except tlow-release urea had no
significant differences ameong thomeelvas,
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