
153

Effect  of  On€ Fer t i l lzer  Appl icat lon on

Different Cropping Systems

paibool l,l lvawongvana and MnD" Dawson

Iuproved cropping systems deslgneC to grot' two or three crops

annually provlCe the farmer opportunlty to capture resldual fertil lzer

applled tnltlaLly to the rrrost responsive crep. Ia so dolng the farrer

lncreases the efflclency of fertil izer use, cuts lnputs costs and

conservea resourcea.

The purpose of thls paper ls to present the results frcnn fertll izer

studies on four different cropplng syscems.

The cropplng syatems under study $ere as follows :

System I !' leld Corn - Soybean - Sr eet Corn

Systen II Rlce - Soybean - Srreet Corn

System III Soybean - Soybean - Sweet Corn

Sysfem IV trtheat - lfungbean

EI,E}IEI.IIS CO}'MON TO ALL }'OUP. SYSTEI"6 :

(1) Each lrrlgated croppin; system lncluded a legrmre

(2) Three crops ( l\fo for system IV) rere lncluded in

each system

(3) 0n1y the flrsr crop lras fertil ized uslng a factorlal

N: P: K desing
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Table l presents the chemlcal analysis of the

from the Lanpang sandy loam located on the lfultlDle

Experiinent Statlon site wttere systen I l,ra s used.

Table 1. Chenlcal Analysis of Surface Soil Sampte

surface soll taken

Cropping project

(0-15 cm Depth)

Extractable e lenents

PHE Total Na
(7")

Phos-
phorusb

(ppm)

Po tas-
siuoc
(ppn)

clumo
(meq/
r00 g)

lhB-.r
neslum-
(treq/
r00 g)

7 . 2  . . . . . . . . . . . . . . . . .  o , 0 3 t l 39.7 3 5 . 3 3 . 2 9 o.L4

D

c
d
e

KJe dhal rnsthod.
Bray If rmthod.
NH4OAc, pH 7 extractlon
NHoOAc, pli 7 extractlon
S o { l : H 2 0 = 1 . 1

wl th flane photofEter rnethod.
Ifl th atonic absorption method.

kg N/ha of nltrogen fertil izer lncreased the

122 percent over the zero nltrogen treacrEnt

the 120 kg N/ha rate resulted ln a firrther 39

(3.16 to 4.45 rons/ha). phosphare ferti l lzer had

Systen I

FIELD CORN cp,AIN YIELD Corn gtaln yleLd as lnfluenced by nltrogen
and phosphate fertll lzer is presented in ?able 2. Corn graln ylelde
foll0wlng nitrogen fertifization ranged frorn 1.07 to 5.35 tons/ha. Ttre
conbination of 120 kg N/ha and 80 kg pror/ha produced rhe htghest graln
yleld of 5.35 tons/ha, although this was not slgnlficantly greater than
thG yteld produeed by 180 kg N/ha rrtrhouc added phospha te (5.29 tons/ha).

Appl icar lon of  60

averags gratn yield by

(1.42 to 3.16 tons/ha).

percent yleld hicreaee
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grain y ie id (Table 2) .

Di f ferent  Rates of  N a ld p Fer t i i lzers on Corn

no lnfluence on corn

Table 2.  Ef fect  o f

Yie lCs

Grain

Corn

at three

grain ylelds' ( ton/ha).
Ni trogen

(kslha)
rates of phosphorus (kg/ha)

40 B0 Average

3 " 2 9  , .  3 . 4 6 . . x =  3 . 3 6

1"07

2 . 9 8

3 . 9 9

5  "29

3 . 3 3

1 .  50

3 .30

3 . 8 7

4 . 4 4 .

r 6 0

?  I A

5 " 3 5

. 3 . 6 2

r ,42

3 . 1 6

4.r+O

4.45

7 911 e l:t."OO

Ior treatment For N For B^o-

1  a 1

1 "  5 5

0"70 NS.

0.9 5 l.is

Data taken a"t 14% rno i-s ture contenti .

SOYBEAN YIELq Na difference vTas noaed in soybean ylelds resultlng

from the residual. effect .rf nitroge! and/or phosphate fertll lzer applied

to a prior corn crop (Table 3). soil- test resulls of samples taken from

varlously fertii ized plots before the second crop of soybeans llas planted

lndlcated lmportant differences. Soil phosphorus valueg ghorEd an

lncrease fol-Lo*ing phosphate fertilrzation (Tab1e 4), wtrr.re higher rates

of  appl ied n i t rogen fe l r i l izer  decreased soLl .  pH f rour  6.5,  5 .9,  5 .7 to



5.5 r,ri th 60, L20, and l8O kg l!/ha. Moreover, N fertlLizer had the effecr

of decreaslng the anoun t of extractable soil p. This wss partl.cularly

apparent ln the absence of applied ! fortil izer. plant renova 1 and

lncreased soll acldlty probably accounted fcr the lolver soiL ? status.

Table 3. Residual Effect on Soybean crain yields of N and ? Fertil izers

Applied to prevlous Corn CroD

Nlcrogen
(kelha)

Soybean ytelds (ton/ha)
at three rates of phosphorus (kg/ha)

80 Average

% c v -  2 4 . 3 2

LSD.05 = NS for borh

LSD.01 = NS for both

1 .65

L.49

1 .47

r . 93

r . 64

1 . 5 1

1 .83

1 .66

L .49

1 . 6 2

1 .90

1 . 9 9

L .37

r . 95

1  .80 X =

1 .69

L .77

1 .50

1 .69

N

N

and

and

' 2 v  
5



Table 4. Effect of Nitrogen and

Extractable ?hosphorus

t 2 /

Phosphorus Applied to First Crop on

Levels Before Planting Second Crop

NiErogen
(ke/ha)

Extractable phosphorus (ppm)

at three rates of phosphorus (ke/ha)

40 80 Average

26.3

23.8

15.0

t7  .5

20.7

3r..3
.r,) <

18 .B

23.8

2 1  1

3 3 . 8

30.0

45.0

30.0

3o' 5

t <  / ,

2 6 . 3

23.8

f; = 26.5

S!mET CoRN YIELD Nelther the strcet corn ylcld nor the number of

ears per hectare lncreased as a resulc of residual N and/or p fertil l-

zation. Apparently soll. nitrogen no: utll lzed by the initial fleld corn

crop had been lost by leachlng or volatillzatlon. Soll phosphorus, on

the other hand, renalned adequate under the condl tions of the experlnant

for both successlve soybean and srreet corn crops.

Systen I I

RICE YIELD Rlce, rhe flrst and only crop ferril lzed in

soybean-sweet corn system, responded to both applied nitrogen

phate (Table 5). Rlce yleld lncleased as nitrogen fertlLlzer

the rlce-

and phos.

rras added

s
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Table 5.  Ef fect  o f  N and p Fer t l l lzers on Rlce 6ta ln y le ld

Nt trogen
(ke/ha)

80 Average

aData taken at 13.2A nolsture content.

up to 80 kC N/ha. A smlL but nons igrrl fl. canr response ro LzO kg N/ha

over the 80 kg rate llfas recorded. Rlce yield l7as also signlfica'tly

lncreased folloldng p fertll izarlon at a rate equlvalent to g0 kg, p2}r/

ha, but only after N fertll izatlon. Indeed, it rrould appear that, provlded

80 kg N/ha was added, the soil p status was adoquate rrlthcut added ? fertt-

l l z e r .

SOYBEAN YIELD Residual. fertlllzer phospha te from the prevlous rlce

crop s lgnr fl cant-ly lncfeased soybean yteld (Table 6) over that rn control

ln the ploes that had prevlously received rates equlvalent to 40 and g0 kg

YleLd (ron/ha)a ar rhree leve1s-of p2O5 (kg,/ha)
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P.o-/ha. Ttere rps no sLgnlficant di ff,erence betneea ttrese tlro ratee of
. t

Table 6. Reeldual Effect on Soybean Graln Yleltt Resultlng lroa N and P

FertLllzer Applled to hevlous Xllce Crop

Nl. trogen
(kelha)

Soybean ylelcf (ton/ha)a

at three lEvele of phosphace (kS/ha)

0  4 0  . . 8 0 .  ,  . . . A r r c r a g e , . . . .

0 . . . . , . . , . . . . . . . . , . . , . . . . .  1 . 9 4  2 . 3 1  2 . 6 9 '  
'  ' ' " 2 : 3 6 ' � "  " - '

4 0  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 9 6  2 . 3 8  
' 2 : 8 " "  '  '  

2 . i i "  
. '  '

8 0 . . . . : . . . . . . . . . . . , : . . . . . .  2 . 2 3  2 3 a  
' 2 ; 8 9  '  

2 ; 4 i "  
"

1 2 0 . . . . . . . . . . . . . . . , : . . . . . .  1 . 8 3  2 . 3 9  
' � 1 : 9 1  '  

2 . 0 1 +

Average. . . . . . . r . . . . . . . . . . .  1 ,99  2 .35  2 .48  i  -  2 ,27

% cv - 15.19

For treatEdt lor N lor P2O"

IsD.05. .  . . , .  .

r s D . 0 1 . . . . . . . . . , . . . . . . . . . a . . . . . . . . . . .  0 . 8 0  N S  0 . 4 { )

aDate taken at 147. Dlsture conrent

add€d fertillzer phgsphate.. On the other hand, reeldual nl.trogeu froo the

prevtoueiy nL trogeu fertllized rlce appeprcd to have no effect on soybean

yield (Table 5). the iocrease. tn extractable P (Table 7) ref,lected a



Tsble 7. Effect  of  N

Extractabl€

1 @

aod P Applied to a Prevlous Crop on I€vels of

P Before Planthg a Succeedlng Crop

Extracteble phosphate

at three levels of applied

(ppm)

pho sphate (ke&a)Nltlog€n
(kg/ha)

80t$ Average

30.0

22.5

1 7 . 5

22,.5

23.L

27.5

32.5

22.5  .

37.5

30.0

30.0

30.0

30.0

40.0

35.0

29.2

2.8.:1.  .

?l:3 .
. .?3 .3

29.2E -

bul,ldup ln potetrtlally ava!.labIe phospbata, and no doubt a""*"U ,o"

the soyboaD response. In this sense, P recovery, and thus efflcleney

of use, nas imprqved by the powlng of aoybeana, the gecond crop ln

syst€[ II.

SIIEET CORN YIELD Neither rlree t corar fresh ear lrel ght nor cfinher

of eare nae lnfluenced by resldual fertllizer nltrogeu and phosphata.

It ep'paared thCt thd phosphate ferrllizer applied to paddy rice at 80 kg

P2orlha had slgniflcantly lncreased soil restdual phoaphorus (Table 7).

In fsct, soll froa the rlce plote that orig{rnlly recelv€d the hlgh rate

of P ferttllzar appeared to increase in the anount of extractable p rrtth

rt@ (T8b1es 7' 8)
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Table 8. Effect of N and p Applled to ?r,ro previous Crips on Levele of

Extractable ?trosphorus present Before plantlng a Ttrird Crop

Ni trogen
(kelha)

Exrracrable phosphate (ppm)

at three levele of appoied phosphete (kg/ha)

80 Average40

3 1 . 3

40.0

33.8

27.5

32.2

3 6 . 3

42,5

3 1 . 3

3 6 . 3

36.6

6 5 . 0

5 6 . 3

+ o . J

55.0

44.2

45.O

40.5

36.7

4L.6

Systen III

The growing of tlro soybean crops prlor to plantlng sweet corn'provlded

the opportunlty to evaluate the inltial and resldual effect of applled

phoaphate and potaeh fertllizers on soybean yleld and the resid al effect

on awee t corn resultlng fron soybeans so fertiltzed. Chend.cal anslysLs

of surface soll taken at the lnltiation of system III is pres€nted. in

Table 9.

Table 9. Chernica I Analysls of Surface Soil Sanp 1e (0-L5 cm)

Extracteble e lemntg

ptte total tta
<7.)

Ptros-
phorusb

(ppn)

Potes-
slumc
(ppm)

Ca 1:
cfimia
(r"e/

""Hf;u
(llpe/

100 100
6 . 6 . . . . . . . . . . . . . .  0 . 0 3 4 3 43.2 49.7 L . 7  6 0 . 1 1
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" Kjeldhal nethod.

b Bray u nathod,

c NHOoAe, pu7 lri th

d NH oA., pH 7 wlth

e  so i l  :  H2o  =  l . l .

t o e

flame photometry Ethod.

a tomlc absorption uethod.

FIRST CRO? SOyBEAN YIELD Soybean yield as lnfluenced by phosphate

Table 10. The appllcarlon of
and poca€h fertllizers is presented ln

Table 10. Effect  of  p and K Fert i l izers on Soybean crain yle lds

?trosphate
as P20q
(ke/fiaI

Soybean yleld (ton/ha)a
at three levels of potasslun as K2O (Lglha)

Average

r . 31

r .48

t .44

I  ? C

1 . 3 8

1 " 6 1

1 . 5 1

1 . 5 4

I  c r

For P205

NS

NS

r"-99

0 . 2 2

0 . 3 5

r .67

|  " 6 7

t . 7 0

1 A'1

1 . 6 8 X =

1,45

1.59

1.55

L,44

L.52

aData taken at 147. nolsture conrent
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80 kg K2O/ha increaeed the average grain yleld by 18.4 percent ( froo

1.37 to 1.68 tons/ha) over zero potash treadEnt. Certainly, only

49.7 pp0� extractable K (Table 9) udght be considered low for the growth

of eoybeans ln thi6 soll. A gradual soybean yield lncrease rdaa noted aa

potaeh fertillzer ratea were Lncreased. Soybean6 showed no responae to

applled phospha te fertlllzer (Table 10). lhe soll test extractable P

of 43.2 ppra (Table 9) appaared adequate for the growth of soybeans on

thls sol1.

SECOND CROP SOYBEAN YIELD Residual potaah from prevlously applied

fertlllzer influenced che yield of the eecond cropping of soybeans (Table 11)

Table 11. Effect of ?hosphorus and Potassium Applied to a Prevlous Crop

on Soybean Graln Yleldo frdn the Second Crop

Pho sphonrs
Soybean yleld ( ton/ha)

at three levels of potagsiun as K2O (kg/ha)
(Pzos)

(te/hi), 0 tfi g0 Average

0 . . . . . . . . . . , . . . . . . . . . . . . 1 " 7 4

3 0 . . . . . . . . . . .  . . . . 1 . 4 4

6 0 . . . . . r . . . " .  . . . . . . . . , . , L . 7 2

9 0 .  . .  . .  .  . .  . . . . . . . .  . . .  .  .  . 1 . 9 3

A v e r a 9 e . . . . . . . . . . . . . . . . . L . 7 1

2. t3

2 .2 t

2.O9

2"34

2 . I 9

tr'or Pr0,

L .972.05

2 .30

2 . r9

2 .58

2 . 2 8

For K2O

1.98

I .

2.00

2.28

2.06

T q N  N R

L . ' r r . v r a .  . .  . . .

NS

NS

0.333

o.452
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An average of half a ton graln yleld lncrease over the control (1.,71.to,i

2.28 tong/ha) rdas obtalned from the resldual effects of potash fertil lzer

applled at a rate equlvalent to 80 kg QO/tr.. The residual effect on

eoybean yield fron prevlously applled potash fertil lzer appeared to be

signlflcantLy greater at 80 kg KrOlha than at 40 kg Kro/ha.

Extractable soll K frorn soll samples taken after the flrst soybean

crop ls presented in Table 12. It ls of interest to note that average

Table 12. Effect of Phosphorua and Potassiuo Fertll lzers Applled to

Flrst Soybean Crop on Extractable PotassLum Levels hesent'

After llarvest

?hosphoruE
(Proq )

(ke7tr6)

Extlactable soll potaaslum (ppm)
at three levels of potasslum as K20 (kg/ha)

80 Average40

3 3  . 9

s 6  q

40 .8

40 "8

43.1

47 .3

43.4

50  .0

? o 1

45.'0

5 9 . 1

56 .9

6 l  . 0

66  .3

6 3 " 3  r ;

5 C . 1

52.4

50.6

48.8

50.4

extractable K (43.1 :ppm) frora

the ln l t la l  (49.7 ppn)  so iL K

ef fect  o f  80 kS K^) /ha appl ted- z

K co 63.3 pprn (Table 12). The

the control plot r€s not mrch lower than

Level (Table 9). Honever, the resldual

pofash lncf,eased the average extaactable

Lncrease ln extractable K was associated
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rdth a gignificant second crop soybean graln response over the check.

As ln the first soybean crop, no response to applled phosphate

fertll lzer was observed. Failure of the second soybean crop to respond

to added phosphate supporrs the flrst crop results and thus conflros the

hypothesls that a soil rrl th more than 43 ppm extractable p provides ade_

quate avalfabllity of thls nutrient.

SWEET CoRN YIEID Neither 6!reer corn yleld nor ears per hectare

appeared to be lnfl.uenced by the prevl.ous fertil lzattron of soybeans.

Ttrese results lruggest that previous phosphate and potash fertl l lzatloo

had not dlfferentlally affected the soybeans to flx atmspherlc lltrogen

ln guch a wzry that the succeedlng slleec crop nlght benefit. It

could have been hypotheslzed that soybean response to applied potash

riould result ln increased residual soil N, wtri ch vould be reflected ln

Sreater srGe t corn yleld" Soil extractable K appeared to be less affected

follordng fertll ization than soil extractable p. In other words, soll p

status could be nore readlly lncrea€ed by r' fertil lzation than could eolr

K status be Lncreased by potash ferit_llzatlon.

COI-IPARI S ON OF THREE-SROPPING SYSTEM

G€nera L Comncnts

Slnce saree t corn rras the last crop in each of the three cropplng

systems under study, comparative corn yields provlde one rEasure of

coEparlng the dlffer€nt syatems relatlve to residual and accrued goil

fertlllty, The rnean yleld of sveet corn fregh ear rrelght I'as coEputed



for each cropping system and

l o o

cornpared (Table 13 ). It was found that

Table 13. Srieet gorn Fresh

for Each of Three

Ear welght Conputed as Treatment i,{eans

Cropping Systems

Cropplng system Yield (roolha
Treat-
men t

tota I

Treat-
trent
Dan

Soybean- soybeen- srree t
c o t n . . . . . . . . . . . . . . .

Fleld corn- soybean- srreet
C O f n . . . r r r . . o r r r r . r

Rlce - soybean- swee t corn

10.88 L2.76

10 .11  B .38

10 .10  10 .33

t4.t9 37.83

8.44 26.93

8.58 29.01

t2.6L

8.98

9 . 6 7

LSD 57. = 2.47
L% -  3 .74

the rEan s!,reet coral ear rrcight from systcn III ( soybean_ soybean_ewee t corn)
rta s about 30 percent hlgher than in the other cropping patterrrs. observa-
tloas oade during the study also revealed longer ears and a hlgher per_
centage of rnarkEtab le aweet corn from system II1_

Nl t rogen fer t t l lzat lon is  recognlzed e.s  a cr i t ica l  factor  Ln crop
production, especially because of lts recent elevated cost. Change ln
9ol1 nitrogen suppLy resulting frorn dlfferent cropplng systema suggests
a re-evaluatLon of nrangemnt techniques. Thus, the hlgher yields of
a$ret corn noted above mtght be lnterpreted as an increase in gol.1 N
brought about by two crops of soybeans. A soybeao crop has been estilated
to biologLca lly 

-flx 
about 75 kg N/ha annually (Hardy et aL., 1971) and to
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retlain unchanged by nitrogen fertllizatlon (Ster,rart, 1966).

Fertl lizeg Ef f;l.clency

Our results from studies of various cropplng aystema show not only

varylng degrees of resldual bulldup ln soil phosphorus and potash followlng

fertllfzatLon, but also an Lnctease ln sol1 acldlty due to N fertLllzatLon,

aud posslbly even more lnportant change s in soll productlwlty. It ls

lnterestlng, for instance, that cropplng system IIl ( soybean- soybean- swee t

corn), ntrlch recelved no appllcatlon of N fertlllzer (othet cropplng

systems lnltially received frorr 120 to 180 kg N/ha), produced signlflcantly

htgher yields and better qualtty srreet cotrnr It would app€ar that

fertlllzer use efflclency lras dlfferent arnong the cropplng systefls uoder

study and that feltlllzer use $as rDst efficl.ent ln systen III.

Som lnvestLgatorg have reported reduced ylelds when certal.n leguEs

are planted ln imediafe sequence. Studles at the Intertrational Rlce

Rescarch Instltute (Herrara and llamood, 1975) have lndlcated that a

second mrng bean crop glves depressed ylelds lrhen planted lredlately

after a prevlous rmrng bean crop. Our results .lfith soybeans do not show

a simtlar effect. Indeed, soybean ylelds appeared a llttle hlgher when

soybeau follorved aoybeans (Table 10 and 11). It ls also lntelesclng to

note that hlghest rean soybean yl.eld (2.27 tons/ha) $as obtalned Ln the

rl ce - soybean- s$ee t corn cropplng systeo iD r*rlch soybeans nere hand

-plented dlrectly into the rice stubble. Itr other nords, Ln thls treatmnt

soybeaoe lDre unfertlllzed and receLned no tLllage. A firrther reductlon

Ln ptoductlon costa therefore naa attaioed ln thl s rl ce- soybean- s$ec t conr



Tab le 14. Soybean Graln

Influenced by

168

Ylelds frorn Ttrree

the l.lrst Crops

Cropping Syster6

Cropping system Yielda ( ton/ha )
Treat- Treat-
mnt trEqt

lotal lGan

Soybean-soybean-srr€et corn.. . .  L.84 1.79 2.55

Fleld corn- soybean-slree t corn. L,77 L.64 1.65

Rlce- coybeao-slrce t  cora.. . . . . .  1.18 2.33 2.3L

To ta l  and  ean . . . . .  . . . . . .
cv  -  13 .16%

aData takan at 14% &lsture cootent.

6 . 1 8

5 .06

6 . 8 2

18.06

2.06

t .69

2.27

2.01

8y6teo.

1nc@

An

from

econdnlc analtsls of these data, exanLning the net farm

the different cropping systems, deserves study.

Systen IV

The wheat-rm:ngbean system of slrnllar deslgD rnras conducted ln a

separate trtal but also at the lfultlple Cropplng Exp€rlGnt Statl.on
l

Chcalcal analysl.s of the soll sar4r les tbken prlor to plaDtlug r0tleat

(va. Inla) ls glven ln Table 15.
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Table 15. CHEMICAL AMLySIS Or THE SIJRFACEsorl. SAMPLE (0-15 CM)

1 .  So l l  :  U^O -  1 :1
2. Walkley 6 Black nerhod
3. Bray II
4. NIIOOAc, pll 7 extractlon wl th atomic absorptlon nethoat,

I{heat nas fertl llzed

wlde rows. Ni trogen

nas banded.

aE rates lndlcated in Table 15 after plantlng ln 15

and potash $ere broadcast but phosphate fertll lzer

ltungbeans (cEs 55) were pi.anted in /;5 crn wlde rows Lnto seed be<te
contalning turned under wheat resLdueso

wheat yle1d as influenced by nitrogen, prrosphate and potash ferttltzers

is presenled tn Table 16" A slgniflcant r:sponse to applied nitrogen was
noted lrhrlc rdhea t arso yr.elded signrflcantl/ hlgher ln the presence of added
phosphate fertilizer. No dlffereoce ln wtreat yield as influenced by potash

was observed.

Extractable

(mc/100sl
o.o70,57 |  38.7
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Table 16. Average Graln yield of l^lhea C (aC 14% nolsrure) as Infuenced
by Nr:trogen, phosphate and potash trertll izers.

eraln Y1e ld

( tons /ha )

u . .+o

0 .  5 5
0 . 4 2
0 . 7  4
o . 9 9
0 . 7 0
r . d )
I  . 83
L . 9 9
2 . 1 7
2 . 2 4
1 . 7 2
1 . 9 2
1 . 7 6
2 . 7 7

2 . 3 6
2 \ 1

z . t 4

)  t o

z , t L

2 . 2 0

2  . 8 5
2  . 9 2
1 . J J

Average 1 . 9 1

LsD =  0 .70
.05

LsD.0 t  =  0 .94

7"  cY =  22 .34

N - P 2 0 5 - 1 0

(kglha )

0  - 0  - 0
0  - 0  - 5 0
0  - 5 0  - 0
0  - 5 0  - 5 0
0  -  1 0 0  - o
0  - 1 . 0 0  - 5 0
5 0  - 0  - 0
5 0  - 0  - 5 0
5 0  - 5 0  - 0
5 0  - 5 0  - 5 0
5 0  - 1 0 0  - 0
5 0  - 1 0 0  - 5 0
1 0 0  - 0  - 0

1 0 0  - 0  - 5 0

1 0 0  - 5 0  - 0

r 0 0  - 5 0  - 5 0

1 0 0  - 1 0 0  - 0

1 0 0  - 1 0 0  - 5 0

1 5 0  - 0  - 0

1 5 0  - 0  - 5 0

1 5 0  - 5 0  - 0

1 5 0  - 5 0  - 5 0

1 5 0  - 1 0 0  - 0

1 5 0  - 1 0 0  - 1 0 0
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craln yleld ranged fron 0,42 to 3.33 rone/ha (rable 16) nl,th an

average of 1.91 tons/ha for all treatments. Ithea t yield ltcreased as

nltrogen fertil izer was lncreased !d th the greatest yleld belng obcained

from treaEnents receivlng the highest rates of both nltrogen and

phosphate fertl l lzers.

Response of wtreat to nltrogen and phosphate ferttlizers are surElarlzed

ln Table 17,. Nltrogen ferttllzer narkedly lnfLuenced $tteat grain yleld.

the appllcatlon of 50 kg N/ha resulted tn a 2007" average y1e1d increase

over the zero nltrogen treatment (increased froro 0.66 to 1.97 tons/ha).

A snall but slgnlflcant yleld increase r{ras obtained as nl.trogen fertll izer

rates $ere increased frosr 50 to 100 and 100 to 150 kg N/ha. Average

yle lds for  0,  50,  100 and 150 kg N/ t ra r rere 0.G6,  L.97,  Z.3L and 2,72

tonslha respectlvely.

Table 17. Average Graln Yleld of Whear (tons/ha) as Influenced

by Nltrogen and phosphale !'ertil izers

kg N/ha
Ug tZoSha

Avetage
0 50 100

0
50

100
150

o.55
I  .84
1  . 8 4
2.50

0 .  58
2 . 0 8
z . J t

2 . 5 3

0 . 8 4
1 .98
2 . 5 3
3 .  1 3

0 " 6 6

2 . 3 L
2 . 7 2

Average 1 .  58 L . Y . + 2 . L 2 X  = 1 . 9 1

For N 8320.

LSD  ̂.  0 .29  0 .25

r,sD.ot 0.38 0.33
% cv 22.34
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Phosphate fertlllzer elgniflcantLy lncreased rr*reet graln yield

(Table 17). The appllcatlon of 100 kg, ?20r/ha lncreaoed yieLd by 267"

oeer the zero phosphate treatnent (from 1.68 to 2.t2 tona/ha). A

gracual yield lncreased.r^ras noted as phosphate fertilizer nas lncreased

fron 0 to 50 and 50 to 100 kg ?ZOS/ha.

mleat yleld obtaiued fron 100 kg N/ha applled in absence of applied

phoephate (1.84 tonsfre) roaa less than yleld follorrtng 50 kg N/ha where

fertillzer phoaphate had been added (2.08 tons/ha). Llkewlse, ntreat

yielda followlng 100 kg N/ha exceeded ylelde from the 150 kg N/ha tr€at-

cnt pro\r{ded phospha ce nas also added. Ihese reeults clearly show the

Lncreased dfficlency of wheat responslveness co feltillr rt trogen in

the presence of adequate phosphorus. As ehall be seen later the succeedl.ng

nrngbean crop also beneflts fron the residual phosphate and a{trogen

fertl llzers .

$tleat yleld showed no response fron applied potaeh (Flg. 1).

Average ylelde for 0 and 50 kg K2olha nere 1.88 and 1.95 rons/ha,

resPectlvely.

An lnterestlng aspec! of the experlnFnt r,rag the apparent $treat

responae to appl{aC pho spha te chen the extractable soil p (Table 15)

aooonted to 38.7 pprn, Thls rrculd suggest that qheat on the Lanpang

scr168 trlth a soil test 40 ppro rdll likely respond to added phosphate

eeecially $tren fertlll.zer nitrogen ts applied. Equally tDterestlog

was the faf fure- for sheat to r€spond to the appllcation of poEash



1 7 1

? n

1 . )

2 . 0

i'

1 , '

. ,  - *

O

'0  Ks K^O/ha' z

50 Kg Krolhal 5

1 . 0

s
az
F

H
F
z

x
IJ

ts

B

.t

/

n q

100 150

ilheat grain yleld as influence by Nl trogeo
and Potash Fer t l  l izers.

Fugure 1 :



1 ,21

fertllizer $i th a soll extractable K level of only 38"0 ppn. At the

150 kg NAa rate a suspiclon of rdtreat response to added potash rtras

obeerved )Fig. 1). Other experiupncs cooducted on this soll lrl th

numArous ctopg suggest a slow release source of potassium ln lhe

Lanpang series, a hypottresls lthl ch deserves illvestlgatlon.

ltuogbeatr Yleld

ltungbean grain yield ag tnfluenced by resldual nltrogenr phospha te

and potash ferttllzere prevlous ly applled to the lrheat crop la Presented

ln table 18.

Graln ytelds ranged froo 0.58 to 1.55 tons /ha r't"lth an average of

1.15 tona/ha all treatrents.

Ttre resldual effects from both nltrogen and phoephate fertilizers

applled to the pre^rious htreat crop signlflcantly increased yleld of

urngbean. For Lnscance 100 kg N/ha applled co ethea t provided eufflcient

ni trogen to account fot a 2?7" rnungbean response (0.98 to 1"20 tons/ha)

over the zero nltrogen treatnent (Table 19). Ttre resldual effects from

nltrogen nere greater follovlng the 100 and L50 kg Nlha rates appl.led to

ttle prevlous etheat crop than the 50 kg N/ha rate"

Conslderable residual effect from 50 kS PrO5/ha applled to the

prglrious r{tleat nas evident. Thus, the Lncreased nnrngbean yield fron

0.81 (0 kg P2o5/ha treatrpnt) to 1.25 tons/ha arbunted to 507" mre

beaos. On ly e sllght mungbean response at the higher rate of applled 

_ -
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Table 18. ltrngbean yield as lnfluenced by residual Nlrrogen, I+ro sphate

and Fotash fertll lzers applled to a prior lrheat crop.

N - ? 2 C 5 - 1 2 : _ )

(kc/ha)
Graln Yield

( tons/ha)

0  - 3  - 0

0  - 0  - 5 0

0  - 5 0  - 0

0  - 5 0  - 5 0

0  - 1 0 0  . . 0

0  - 1 0 0  - 5 0

5 0  - 0  - 0

5 0  - 0  - 5 0

5 0  - 5 0  - 0

5 0  - 5 C  - 5 0

5 0  - 1 0 0  - 0

5 0  - 1 0 0  - 5 0

1 0 0  - 0  - 0

1 0 0  - 0  - 5 0

1 0 0  - 5 0  - 0

1 0 0  - 5 0  - 5 0

L 0 0  - 1 0 0  - 0

1 0 0  - 1 0 0  - 5 0

1 5 0  - 0  - 0

1 5 0  - 0  - 5 0

1 5 0  - 5 0  - 0

1 5 0  - 5 0  - 5 0

1 5 0  - 1 0 0  - 0

1 5 0  - 1 0 0  - 1 0 0

0 .68
0 .69

0 .85
1 1' '

t . 2 7
1  ' 4

0 .82

0 .75

r . 24
1 ' 'L

1 .40

1.31
0 . 8 2

0 .84

1 . 3 5

r.,33

1 .53

1 .30

0 .83

1 . 1 6

L . 6 2

L.49

Average r . l )

LSD ̂ q = 0.40 LSD ̂ -  = 0.53 % eV - 2O.94
'  u l
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Table 19. Mean craln yleld of !tungbean (gons/ha) as Influenced by

Resldual llltrogen and phosphate Fertilizers.

Kg NAa

0

50

to0

tr:_

Average

Kg !2A5/ha

0 50
I Average

100 I

0 . 6 8

0 .79

0 .83

(1.93

1.01

1. .24

1 . 3 4

r . 3 9

r .26  I  0 .98

1.35 
i  

r .13
L.4z 

I 
r.zo

1 .52  I  L . zs

0 . 8 1 L .25 1 .39 =1.15

For N For pro5

LSD.O '  0 .16  0 .14

LsD.Ot ,  0 .ZZ  O. t9

% cv z,.g4

phosphate 100 kg pro5/ha r^ras realized. Average nungbean ylelds for
O to 50 and 100 kg prCr/ha were 0.g1, 1.25 and 1.39 tons/ha, respectively.

It ls of lnteresc to note that the hlghest rungbean yieLds rnrere
recorded froin prots where the prevrous r+hea t crop had been fertilrzed
by high rates of both nl trogen and phosphate fertll izers. In such
treattrEnts the cornblned resldual effect produced iT[rngbean yields

exceedlng 1.5 tons/ha. Ifungbean indlcated no response flom prevlougly
appl led potash fer t l l izer .


