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EFFECT OF FERTILIZATION ON YIELD AND COMPOSITION
OF SOMF PROMISING WHEAT VARIETIES

MALIK RAHEEM BAKHSH AND M. ASLAM MIAN-"

A field experiment was conducted to see the effect of nitro-
gen, phosphorus and potash fertilization on thres recently evolved
short—statured wheat varieties LU 230, LU 237 and LU 238 and
two medium-statured varieties LU 227 and LU 228 Maximum
yield potential of these varieties could not be rezlized because
of toxic effect of 1rea on permination, tillering and severe rost
attack. Generally medium statured varieties produced signifi-
cantly higher grain and total dry matter yield than the
short-statured ones. LU 228 with 41.76 mds. per scre closely
foltowed by LU 227 with 41.18 mds. per acre, gave the highest
grain yield. All the varisties outviclded Chenab 70, Higher
nitrogen rates chused a significant decrease in grain and total
dry matter yield. Combination of phosphorus with nitmﬁen
produced significantly more total dry matter and grain yicld while
potash fertilization showed no response, Nitrogen fertilization
improved nitrogen, phosphotus and ash contents of Wwheat grain,
Phospherus application along with nitrogen showed depressing
effect on nitrogen percentage of wheat grain [in medium statured
varieties only). However, an increase in ash and phospharus
contents was recorded with phosphorus and potash fertilization,

INTRODUCTION

High yielding varicties of wheat, responsive to heavy fertilization, can
alteviate the problem of food shortage to a preater extent, Two mediup-
statured varieties, LU 227 and LU 228 and three short-statured varietiss
LU 230, LU 237 and LU 238 were evolved by the Plant Breading and Genetics
Department of University of Agriculture, Lyallpuc. Sinca these varisties
have only recently been evolved, their fertilizer needs have not been deter-
mined so far. Therefore the present study was planned to evaluate the vyield
and composition of these varieties uader heavy nitrogen, phosphorus and
potash fertilization.

Yield and compasition of wheat are reported 1o be much affected by
fertilization. Smith (1947) and Black {1970) reported some decrease in wheat
yield which they attributed to excessive nitrogen application slone. Wahbab

* Departmant of Soll Sclanca, Uatversicy of Agriculcura, Lyallpur,
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(1257) and Khan {1958) reported higha: yields with nitrogen and phasphorus
application, Wahhab and Alj (1962) stated that potash did not show any
benicficial effect on yield beyond 30 Lbs, K50 per acre.  They further reported
that potash application increased the ash and phosphorus contents of the
wheat grain.  Hussain znd Bute (1963) reported depressing effect of nitrogen
fertilization on ash and phosphorus contents of wheat grain but nitrogen
eontent was increased.  Singh (1962) stated that nitregzn and phosphorus
application increased the uptake of both mitrogen and phosphorus,

MATERIALS AND METHODS

The experiment was conducted in the Department of Soil Science,
University of Agricelture, Lyallpur, on a productive sandy clay loam
sail of average fertility (Table 13, Twao sets of varieties were tested separately,
Set *A’ consisting of medium-statured varisties LU 227, LU 228 and Chenab
70, was tested with fertilizer treatments of NgogPg, N 26Pa, NisoPa. NagPrs,
MNy2oPss and N oPqs (the subscripts indicate the rate of N and PO per
acre). Set ‘B comprising short-statured varisties £13 230, LU 237 and LU 238
with Chenaly 70 as the standard variety, was tested under fertilizer treatnenis
of NypnPso. N2saPsos NigoPsp. NiooPioo. NaeaPioo. NioaProg, and
MiouPiooK a9 Nitrogen, Po0 and K05 were applied as urea, triple-
superphosphate end potassium sulphate, respectively, All fertilizers were applisd
in a single dose after mixing where required, by surface broadeast, and thes
mixed into the soil by cultivating once with three-tine hoe.

The experiment was laid out aecording to a split plot design with three
teplications, the wvarieties being randomised in main plots and fertilizer
treatments in subplots, Medium- and short-statured varieties were Sown oo,
November 7 & 18, 1972, ragpactively by an automatic hand deill with the
planted lines one foot apart.  Four irrigations were applied 1o set “A° and
five to set ‘B".  Germination and tiliering were eounted by random selection
of two feet esch from two rows in each plot, when maximum germination
and tillering were attained,

Total dry matter and grain yield data from each plot were recorded
and grain analysed fos nitrogen, phosphorus and ash contents, respectively by
Micro-Kjeldahl method of A.Q.A.C. (1960}, colorimetric method as given by
Jackson (1960} and dry ashing method of Jackson (1960). The data were
subjected to the analysis of varizag: and means compirad by Duncan's
multiple range test.
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Taste 1. Physical and Chemical Analysis of Field Soila

Mechkaniced Analysis

Fields Sand % Kile % Clay % Textural Class
Block Mo, 14 47.3 15.3 17.4 Sandy clay loam
Hlack No. 16 &0.6 19.8 19.6 Sandy clay loam

Chemical Analysis

Fields Deapth pH Electrical Organic Total Available
conductivity, matter, Nitrogen, P, 0., ppm
m. mhos/cm i .
Block No. 14 067 £.11 242 0.55% 0.053 11 3
6—12" 8.10 2.2% 0.51 0050 10.85
Hlock No. 16 00—  8.00 213 0.67 0.056 12,25
6127 802 2.10 0.60 0.049 11.00

RESULTS AND DISCUSSION

Effect of Various Fertilizers on Germination and Tilfering

Effsct of fertilization on the germination of medium starured varicties
was highly significant. NggP;s treatment gave the highest germination of
51.1 plants per four feet of row (Table 2). This was followed by L FET S ER
NygoP7y and NggPe which showed similar but significantly fess germination.
Mean values of the geeminated plants per four feet of row indicated that Ngg
gave the highest number of plants which wers significantly highet than 43.3
plants in the case of N 25. Nygp gave the least number of germinated plants,
1t was further seen that application of 75 tbs, P;Os per acre gave significantly
higher number of plants than no phosphorus application (Table 2).

As tn the average number of tillers per four feet of row, it would be
seen that in short statured varieties Ch. 70 gave significantly less number of
tillers us compated to the other varieties which bebaved similarly {Table 3),
while in medium statured varieties LU 227 gave the highest number of tillers
which were significantly higher thea LU 228 and Ch. 70 {Table 2).

Dats in Table 2 further indicated thai the highest numbet of tillers
was produced by NggPse which was followed by NyzoPas, MygoPys and
NgoPy giving simitar but significanlty less wvaluzs. The highest nitrogen
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TasLe 2: Effect of Nitrogen and Phosphorus Application on some Characters of Medium Statured Wheat Varieties

Varicties Av. No. of

Av. No. of Tonal dry Grain Nitrogen %  Phosphorus % Ash %
& germinated tillers matter, yield,

Fert. Treat. plants md facre md . facre
LU 227 448 a 1754 a 126.10 a 4]1.18 2 2320 a 0.332 a L70) a
LU 228 44 a 1406 b 11678 a 41.76 a 2242 a 0330 a 1.606 b
Ch. TQ 46.7 a i1324b 4335 b 2942 h 2358 a £.3256 a 1640 ah
N soPy 452 b 406 ¢ 10156 ¢ 3410 ¢ 223 ¢ 0306 & 1.573 4
NizoPy 412 cd 134.2 d 96.61 ¢ 3153¢ 2340 0327 d 1615¢
NisoPo 3764d 1164 e 9643 ¢ N35¢ 2395a 0336 1.649 ¢
MeaPas 511a 1802 a 13483 1 4522 a 2251 ¢ 0335 ¢ 164l ¢
N2gP7s 455 b 166.6 b 129.02 b 2752 2282 ¢ 0.343 b 1.684 b
N agPrs  43.0 be 149.2 ¢ 12391 b 3969b  2351b 0342 a 17Ma
N¢o 48,1 a 1649 a 11825 a 9661 2253 0.323c 1607 c
Ni 2o 433 b 150.1 b 11272 b 37.20b  2313b 0.335b 1.649 b
LVEEY 403 ¢ 1328 ¢ 110.26 b Bk 23734 (0.342 a 1692 5
Pa 41.3 b 1334 b Q5200 J2.32b 2.331 a 0.323b 16120
Pas 6.6 = 1654 a 129.28 a 42,50 a 2.295h 0.341 a l.686 2

Note :  Averapges followed by the same leiter are stalistically alike at the 5% probability level.
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rate without phosphorus {N| 3Py} gave the least number of titlers, Seventy
five lbs. P,Cy application induced significantly higher rillering.  In the case of
short statured varieties, Nygg. Nagg and Ny, each with 100 Ibs. B0 per
acre and NypoP oK gp gave similar but significantly higher number of Lillers
than rest of the treatments {Table 3,

As explained by Court &t of (1964) the depressive effects of higher
nitrogens retes without phosphorus application on germination and tillering
may be actributable to the toxic effects of ureg caused by the accumulation of
smmonia and nitrite during nitrification of urea. This was probably aggrava-
ted by improper mixing which was done by the three tined hoe after the
broadeast of fertilizers. Phosphorus application along with nitrogen improved
germination and tillering. Similar results were obtained by Stephen and
Waid (1963) who reported that adverse effect of ammeonia released lrom urea
could be lessened by H* releasing phosphate fertilizers,

Fifect of Various Fervilizers on Grain and Total Dry Maszer Yield.

Maximmum yield potential of varietiee could not be realised due to
deleterious effect of urea and severe rust attack during the crop season. An
overall view of the data on gra'm and total dry matter yield in Tables 2 and )
indicated that medium statured varieties produced more prain and tora! dry
matter yield than short statured ones,  This may be due to smaller number
ol ear bearing fillars gnd lighter shrivolled grains probably caused by heavier
rust attack in the case of short statured varieties. Maxium total dey matter
and grain yisld ware recorded in the case of LU 227 and LU 228 [n both
the sets, Chenab 70 gave significantly lower vield.

Higher nitrogen rates resulted in a decremse of grain and total dry
matter yield apparantly attributable to a decreased germination, tillering and
higher rust attack (Tables 2 and 3). Similar results were reported by Smith
1947y and Black (1970} which they explained due to excessive nitrogen
application alone. The data conclusively revealed that higher phosphorus rates
improved the yielding effectiveness of nitrogen applicat.on especially with
Wgo and Ny in medinm statured varieties and N,py and Nagp in short
stutured varieties, NgoPqs and Nypg Plgg pave maximum grain and total
dry matter yields, Potash inclusion in a treatment showed no positive
response.  Wahhab and AH (1962) and Khan (1968) reported similsr results,

Effect of Vurians Fertilizers on Composition of Wheat Grain.

Ditterences in nitrogen, phosphorus and ash contents of grain were
non-significant in both sets of medium and short statured varieties (Tables 2
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Tasik 3. Effect of Nitrogen, Phosphorus and Potash Application on some Characters of Short Statured Wheat

Varieties.
Varieties & Av. No . of Tetaldrymatter  Grain yield Z#_dmmnuw Phosphorus 7, Ash¥y
Fert. Treat tillers mdsfacre mdsfacre
EXT 230 204,00 a 95.40 b 25.9% ub 2.44% a 0.327 a 1.584 a
LU 237 203.00 a 107.22 a 29.39 a 2308 a 0.327 a 1.57% a
L1 238 198.00 a 923,60 b 2212 b 2. 468 a 0.129 a 1.543 a
Ch. T0 145.00 b 28.54b 2204 b 2.391 a 0.32% a 1.566 u
NiooPse 154.00 b 38.91 b 28.42a 2.256 ¢ 0301 f 1.501 ¢
MNaogoPso i77.00 b ¢ 92.6% od 24.10¢e 2421 b 0.31B e 1.514 dc
N3goPse 169.00 ¢ 87.12 d 23.24 ¢ 2.456 ab 0.325 d 1.536 d
z_v.n_mu_u.:ﬂ 19%.00 a 106.62 a X 50a 2.310 ¢ .36 d 1.580 ¢
NagoP1oo 198.00 a 95.91 b 25.94 b 2.436 ab 0.332 ¢ [.595 be
NisoPi00 195.00 a 95.89 he 23.94 ¢ 2.472 ab 0.3 b 1.608 b
NioaP10oK 100 195 00 & 93.02 cd 23.14¢ 2.480 a 01.344 & 1.633 a

MNote ; Averages followed by the sume letter are statistically alike at the 575 level of probability.
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and 3. However, among mediur statured varieties, ash content of L1 227
was significantly higher than LU 228  Higher nitrogen rates cawvsed an
inerease in nitrogen, phosphorus and esh percentages of grain which may be
due to theit higher concentration ezused by heavy reduction in grain and total
dry matter yield. Asif and Larson {(1962) and Hussain and Butt (1963}
reported depressing effzct of nitrogen fertilization on ash and phosphorys
contents of wheat prain.  They attributed their results of decreased ash and
phosphorus contetts by nitrogen fertilization due to growth dilution effect.
Nitrogen percentage of grain of mediom statured varieties was significantly
reduced with phosphorus fertilization (Table 2}, however, non-signilicant
increase of nitrogen percentages was observed with higher phosphoros level at
all nitrogen rates excapt Ny qp where imcrease in the case of short statured
varietics was significant (Table 3), Ash and phosphorus contents were also
increased with increasing phosphorus ratgs, Singh {1962} and Asif and Larson
(1962) abtained higher mitrogen and ash contents of grain by application of
phosphorus in combination with nitrogen.

N P K treatment was Found superior to all the other treatments
with regard to nitrogen, phosphorus and ash contents of wheat grain (Table 3}.
Khan (1968} and Wahhab and Ali {1962} ceported similar resubts.
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