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ABSTRACT

Mungbean, bushbean, soybean and peanut planted in rotation with sweet
potato did not significantly affect the vine length and fresh weight of the vege-
tative parts of the root crop but increased its marketable and total tuber yield.
However, only the plants rotated with mungbean showed a significant increase in
vield over the control.

Rotation planting of cassava with leguminous crops did not affect Its
vield and yield components as well as the agronomic characters studied.

Planting gabi in rotation with peanut significantly increased corm produc-
tion compared with the mungbean and bushbean treatments. No pronounced
effect of the other treatments on yield was noted. The weight of corms per plant
and the corm vield per hectare of gabi showed similar response 10 the treatments
while the number of runners per plant and plant height were not significantly
affected by the treatments.

Cost and return analysis showed that among the legumes used as rotation
crops, peanut yielded the highest combined net return regardless of the root
cror used. This manifests that peanut-root Crop rotation is the most profitable

Cropping pattern.
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Cropping system.

tinuously for several seasons. ROOt
crops like cassava, sweet potato and

Exhaustive crops such as cereals and gabi are heavy users of soil nutrlentds
00t crops must not be planted con-  particularly nitrogen, phosphorus arn

INTRODUCTION

63



64 Annals of Tropical Research

potassium. Their continuous cropping jmprovement ro‘f physical  propertie,
on the same piece of land decreases such as aqgqr ‘?ﬂdt'(‘m]:‘Soll‘t""at‘if"holdmg
soil fertility and eventually results in  capacity. and infiltration (Barber'
low vield. Patterson and Speights 1959). Other ‘fn'f)wn advantages
(1964) noted that growing sweet PO crop rotatlf)n include soil ?0”59“43-
tato on the same soil for 2 years re- tion, organic matter r.estoration, and
duced the percentage of roots by ap-  insect posLs %nd ldis:ases Contro
oroximately 33% and 12% of the total (Donahueé, 19_ ). It has also beg,
vields for the second and third crops, noted that the lm;)roveimer'wt of the gg|
respectively. For cassava, it was SUY Prought 'about y l'phar:jtmhg legumeg
gested that it should not be growr in is pr ;'ma.rlly SCCOMPHENND LN
the same field for three consecutive symbiotic. Na fixation of the crop

seasons unless the soil is properly ma (Sutherland et al., 1961).
naged. n root crop-legume rotation
Decrease in soil productivity caused scheme, the legumes may favorably
by continuous planting may be COr- affect the pefformance. of the root
rected or slowed down by fertilizer ~ Crops planted In succession depending
application. However, dué 10 the in- on the cultural practices employed,
creasing cost of inorganic fertilizers the_ legume used, a_n.d thf? prevailing
especially N fertilizer, it has become enVIronmental Cond't_"?”s INn the area,
imperative to explore cheaper means ID ChOOSf”Q the ‘SDelel_C legume to be
of augmenting soil fertility and pro- Pplanted in rotation WIth‘root crops,
adaptability must be considered along

ductivity. One way of doing this is by ' P PR
adopting a cropping system, such as a Wwith the economic viability of the
rotation scheme among others, that

will enable the crops to utilize the
limited amount of fertilizers in a com-

plementary manner.

The value of good crop rotation is
usually measured by its effect on
land productivity and/or its economic
return. Studies have shown that the
use of legumes in a crop rotation sys-

practice.

This study was condycted to eva-
luate and select promising legumes
that could be used in crop rotation
with sweet potato, cassava and gabi,
to develop an effective cropping sys-
tem utilizing selected promising le-
gumes with sweet potato, cassava and
gabi for optimum productivity per

tem increases the vield of the succeed-  unit time; and to determine whether
ing crops. The yield-increasing effects  the legqumes could supplement the
of crop rotation have been attributed needed inorganic fertilizer to main-
to various factors including the im-  tain soil fertility.

provement of soil fertility particularly

when legumes are involved (Phillips

and Norman, 1961 and Benninson and MATERIALS AND METHODS
Evans, 1968 as cited by Lombin,

1981), the enhancement of balanced The experimental area was laid out
nutrient removal from the soil, and the  in a randomized complete block dé




Legume — Root Crop Rotation

sign (RCBD) with three replications,
rive different treatments (four with
legumes and one without legume)
were used in the rotation scheme.
Lequmes were planted first under
the required population densities:
300,000; 133,333; 200,000; and
100,000 plants/ha for mungbean (MG
50A), bushbean (Los Banos No. 2),
soybean (TK B), and peanut (Corona-
dal), respectively. Bushbean and mung-
hean were harvested at 2 months after
planting while soybean and peanut at
3 months after planting. The plant
residues were returned to the field and
olowed under after harvest. Sweet po-
tato (BNAS 51) was planted at a dis-
tance of 100 x 25 cm; cassava (Golden
Yellow) at 100 x 75 cm, and gabi
(Kalpao) at 50 x 50 cm. Each treat-
ment plot measured 7 m x 5 m. Sweet
potato was harvested 4 montns after
planting while cassava and gabi at 8

months after planting. Monoculture of
the root crops was also done in sepa-

rate plots for comparison.

The area was fertilized at the rate
of 50 kg/ha each of P and K prior to
the planting of both legumes and root
crops. Other field management prac-
tices such as weeding, control of insect
pests and diseases, irrigation, and culti-
vation were done whenever necessary.

RESULTS AND DISCUSSION

Sweet Potato

Sweet potato yield varied with the
different croppings and different le-
gumes planted in rotation (Tables 1
anu 2). Tuber yield was highest (15.96
tons/ha) during the first cropping and
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significantly decreased In the subse-
quent Croppings except in the fifth
Cropping when the vyield abruptly in-

;reased to a level comparable to that
in the first cropping.

It was observed that the amount of

rainfall directly influenced sweet PO-
tato tuber production. The total rain-
fall during the growing periods in the
first (December 19, 1977 — April 29,
1978) and the fifth (March 4 — July

4, 1981) croppings was within the
range of 800-860 mm (Table 3). In
the second, third, and fourth crop-
pings (October 19, 1978 — February
20, 1979; July 14 — November 30,
1979; and April 30 — October 8,
1980, respectively), the total amount
of rainfall during the growing periods
of sweet potato was within the 1200-
1600 mm range. The amount of rain-
fall during the first and fifth croppings
was within the range required for bet-
ter growth of the crop. This favored
tuber initiation and bulking and re-
sulted in higher tuber yields than the
other croppings. Pardales, Jr. (1981)
reported that an annual rainfall of
260-1000 mm is best for this crop.
The rainfall during the second to the
fourth croppings was therefore too
high for sweet potato to produce high
tuber vield, hence yield reduction was
observed after the first cropping.
bekwe (1979) mentioned that high
moisture levels over a period of several
days, especially at 40 to 50 days after
olanting, coupled with good soil ferti-
lity, make sweet potato plants exces-
sively vegetative at the expense of

tuber formation.



Annals of Tropical Re‘mch

LY N ‘1949 % ¢ 1' JI0 YOors WOl) JUaIajiip %ﬁug JOU oJE IJ]19] uowWIuIod © AQ POA O[O UWIN]OJ B UTYIIM SUBSUI JUusUIleal ],

186 86’1 80°LS oL'LY 1G'82
186 86°1 £8'L €L°0 8.0
XAl el qe 95zl 9.0 eyil
qQE6'Y q 0z DELE 69°0 0q 280
qQGl'Y q eyl 2 Wi 7 050 P 8Z0
qQEL6 e /9 29 90’/ 80 2090
e 96'Gl e G8T e |1EL 98'0 qe £0°L
(ey/3) ojqe ’|qe
——— -3@dpew 3|qe STy T ’|qe
hebellngy -UON Jope -UON -Jouey
je30} (®Y/3) PIOIA jue|d/siaqn] 40 "ON

Gl LE
090

QEYO
SAAY
eGC |
q9t'0
q.E0

(6)
wed
/sued
sAl}R)

-aboA 30
"M Ysai4

¢8 Gl (%) A D
0L98E Ueay
JEEELE Y4
€8V LES Yuno4
q9G LYy Paiyl
2 29°96¢ puooas
0 980GE 18414
(W)
Yibue

uIA

sBuIdd0.D 1UaIa}4Ip AQ paouan|jul se 01e10d 18ams 40 stuauodwod pialA pue pialA pue sialoeseyd diwouoibe awos “| sjqey



"LUNJ 1949 % ¢ 1® 1930 Yora WoIj JUSISIJIP AT3UedoyTudys Jou are B:o— UOWIWOO B AQ POMO[[O] UWIN[OD © UTYIIM SUBIW E«Sﬂ.

AR
186

Qe Zv 0l

Qe 88'8

Qe vv°0l
eqo Lt
qLC8

(ey/3)
PI®IA
isqgn )
101

Legume — Root Crop Rotation

h
2
L
3
;
E
:

900t GOvC No £t 9881 £0°CE

86 1 £8°L £L0 8.0 090 |
66 L e gy 8 G660 e /80 6G°0
061 o0 869 d 650 9/.90 290
961 ge g8¢'8 ge 080 gqe g8'0 G9°0
G BE06 G890 oge |80 090
c0'C 29GC9 G9°0 2090L0 €590
(6)

-jaXpew ajge -iaXdew 8|qe Jueld

-UON -3l “UON Radiad | [sued

(ey/1) PIaA ue|d/sieqn| jO ‘ON oAlle}

-aboA jO

WM Yysedg

€19l

9198

10'8LE
YA YA
0G°C8E
e 8LE
19°ELE

(Wwa)
Yibue

SuIA

(%) 'AD
uesyy

ueagqAoSg
ueaqysng
ueaqbunpy

(owinbe)
Jueuseel |

‘sawunBe| pai1e101 AQ peloayje se 01e10d 19ams 4O slusuodwod pialA pue piaiA pue sieloeseyd djwouoibe swos “Z ejqe ]




68

Annals of Tropical ReSearch

Table 3. Monthly rainfall (mm) in ViSCA throughout the duration of the Study
(August, 1977 — December, 1981)."

D
1979 1900 -

Month 1977 1978 1o
January 176.9 3399 1611 3669 4313
February 446.9 139.3 57.9 2666  g7¢
March 125.7 168.3 42.7 57.7 i3
April 46.7 130.3 190.1 149.4 70 1
May 121.8 146.6 138.8 24.9 88 7
June 203.9 142.0 304.1 3579 383
July 337.5 214.7 7.7 2712 2998
August 477.2 424.2 81.6 4579 1237
September 219.7 4620 2094 2084 3337
October 76.6 278.4 3842 1917 2788
November 224.2 1815  269.6 5069 2979
December 65.6 £127. ¢ 2589 2309 2663

*Data were taken from the PA

ment. It is speculated that during

periods of heavy rain, some soil nu-

trients might have been lost due to
excessive moisture. Moreover, heavy
rains did not occur during the early
growth stages of sweet potato in most
of the croppings conducted. Although
nutrient losses from the soil occurred
during periods of heavy rain, its ne-
gative effect on the crop could have
been minimized since sweet potato
already had well-developed root sys-
tem and was capable of utilizing some
of the available soil nutrients. More-
over, the fertility of the soil might
have been just enough to produce the
observed tuber yield of sweet potato.

Highest total tuber vyield (11.05
tons/ha) was obtained from mung-
bean-sweet potato rotation. This signi-
ficantly differed from the control but
was statistically comparable to the

G-ASA Station, ViSCA, Baybay, Leyte.

vields of treatments using the other

legumes (Table 2).
Sweet potato rotated with mung

bean, bushbean and peanut produced
average marketable vyields of 9.03,
8.48, and 8.43 tons/ha, respectively,
which were significantly higher than
the vield of the control (6.25 t/ha).
Soybean planted as a rotation crop
failed to enhance the marketable
root vield of sweet potato. Apparent-
ly, sweet potato production was In-
fluenced by the rotated legumes,

The average sweet potato yield per
cropping Increased by 81.69% when
rotated with mungbean, followed by
bushbean (70.62%) and peanut
(69.62%) rotations compared to conti-
nuous monoculture (Table 4). Lowest
percent yield increase of 25.75% was
observed in the control wherein sweet
potato was planted and the field was



"..

"~ Table 4.

. e gume — Root Crop Rotation

Treatment

Legume-sweet potato rotation

W/o legume

Mungbean

Bushbean

Soybean

Peanut

Monoculture (continuous)

. | Legume-cassava rotation

W/o legume

Mungbean

Bushbean

Soybean

Peanut

Monoculture {continuous)

Legume—gabl rotatlon

W/o legume

Mungbean

Bushbean

Soybean

Peanut

Monoculture (continuous)

f left idle after harvest for a period of
. one legume cropping.

Although mungbean-sweet potalo

' rotation produced the highest yield, it
i did not give the highest net return
(Table 5). The highest net income per
;"::" cropping was obtained from peanut-
© sweet potato rotation. Peanut pro-

dum higher vyield and also com-

Percentage yield change of root crops
rotation with different legumes (based o
ping of the continuous monoculture crops)

69

Per cropping when planted in
n the average yield per Crop-

Yield per Cropping % Increase (+)
(tons/ha) or Decrease (—)

6.256 25.75
9.03 81.69
8.48 70.62
6.08 40.44
8.43 69.62
497 -

24 41 35.61

20.53 14.06

22.84 26.89

2258 25.44

2492 38.44

18.00 -
7.73 0.38
6.29 18.94
6.01 22 .55
715 7.86
8.72 12.37
7.76 -

manded a good market price. Mung-
bean and bushbean used in crop rota-

tion are also promising.

Cassava

The tuber yields varied in the dif-
ferent croppings (Table 6). A d-ecr.ea-—
sing trend in total tuber yield similar
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hectare per cropping of rqq,

' turn analysis pPer
Table 5. Combined cost and re heme and of monocultyre r00t

crops and legumes under a r

otation SC

Crops.
Total
Gross Total / Total Ne¢
. Expenses Income/
Treatment :';'::;r:in/g Cropping Cropping
(P) (P) (P)
Legume-sweet potato rotation 2125.00 2458.00 667.00
:ﬂvii;ge:;ne 7945.74 4952.00 2993.74
Bt ann) 7402.22 5007.00 2395.22
Soybean 7843.10 5374.00 2469.10
Peanut 0521.96 5462.00 4059.96
. N
Legun\}j/zals:::?n;maﬂo 8543.50 2995.00 554850
Mungbean 13940.64 5487.78 845286
Bushbean 14115.51 5007.00 8572.68
Soybean 16155.08 5374.00 1024408
Peanut 16379.40 5462.00 10380.40
L egume-gabi rotation
W/o legume 5797.50 3128.00 2669.50
Mungbean 7471.28 4952.00 1853.28
Bushbean 8563.06 5007.00 2886.06
Soybean 8980.70 5374.00 2936.70
Peanut 12461.48 5462.00 6329.48
Monuculture (root crop)
Sweet potato 2485.00 1958.00 527.00
Cassava 6300.00 2495.00 3805.00
Gabi 5820.00 2628.00 3192.00

to that obtained in sweet potato was
observed. This indicates that conti-

pings would reduce soil productivity
despite the incorporation of legume
residues and the addition of Inorganic

fertilizers during each planting. Unlike
sweet potato, cassava yield was not ad-
versely affected by excess rainfall
during the growing period of the crop
in this experiment. Highest rainfall of
2157.3 mm was observed during the
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