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INTRODL'CTION

Mcthods u se d in grovving cassava (Manihot itlHissitua P o l i l ) are under-
goin<; changcs as t l i e crop shi f t s from a backyard gardcn c u l t u r e to a lartie
scale inanaged crop. Varying amounts ot" n i e d i a n i / a t i o n (3) .iré beiny
adopted and in iírazil and México t ' c r t i l i / . f r s are in use.

Tu date, l i t t l e inforniation is ; j \ . n h i h l e as to t l i e minera l n n t r i t i o n
r e i ¡ [ i í r c n i e n t s of this plant . M a l a q u i t a et al. ( 5 ) carried out a study in ^and
c u l t u r e to t'ind the ef tecl i oí" XPK 011 thc yields and coinposition ot' t ! ¡o
roots. Krochmal and Saniuels ( 2 ) also worked in sand cu l tu re to dcxelo¡^
the visible symptüms of niajor. secondar\-, ünd nnnor e lcment de f i c i enc icá
in cassava leaves and completed cl iemical anah'ses of the leuxcs. p c t i u l e s .
and stems of p l an t s under complete and deficienl t r ea lmen t s .

Exper imenta l dcsign was a random hlock of S t roa tmen t s and 3 rc -
plicates per t r c a t m e n t in fu l l sun. RainoiAvater was used in ¡n'ep.arin^
n u t r i e n t so l u í ion (Table 1 ) be cause su f f i c i cn l tus h lie d \va te r \vas IH-I
i t v j i l a b l e .

I/ Tliis work was carried on under terms oí a coopcrativc Ayreenicnt betwccn
Harvey Aluninuní, rtirrancu, California aiid A.R.S, L' .S.D.A.

2¡ Principal Lconomic Hotanist, Timber Related Crops, Norll ieastern I orcst
F.xpcriment Statíon, U. S. Department of Agriculturc, l'orcst Service, Bcrca,
Kentucky. (Formely Rcsearcli Botanist un Assistant in Cliargo, Virgin Iskinds
Agricultura! Prognirn, A.R.S. , U .S .D .A. )

3/ Agronomist, Agric'ullural hxperiment Station, Dniversity of Puerto Rico, Rio
Piedras, Puerto Rico.
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Figure 1. —Upper: View of conduits; Lower: tuber development was normal.
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Figure 2.-Conduits were drained by a 1" pipe leading into a layer of gravel as shown
above.
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Tahle /.— Nut r ien t levéis uscd in the cassava experiment.
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Eacli container received 2 1/2 liters of nutr ient solution twice a week;
as plañís grew, addi t iona l water was added as needed. A f t e r 6 wceks, the
most vigorous plant was kcpt in each conduit and the 2 others were
eliminated.

Measurements of tuber numbcr, luber weight. and top weiglit were
made at harvest 11 months aftcr start in May 1965.

RLSULTS

Height

f l i g h P plaiits averaged 9 inches taller than low P plants. Otlier elements
used failed to show any consistent affect onheight (Tahle 2).

Flants grown under high phosphate solution averagcd 9 inches taller
than lowP plants. Other clcmcnts failed tu show any consistent eftect on
height (Table 2).

Tops

The highest weight y ie ld of tops in grams per plant was obtained with
the HLH4 treatment and the lowest was found with the LLU treatment .
suggesting that greater top growth was associated with high N levéis. This
has been reported for cassava (5), sweet potatoes (4,8), and sugar bects
(6). Huwever, the trend was not too strong for all high N vs low N
treatrneri ís sirice Ihe average increase was only I l°/o (Table 3).

Production of tubers was severely curtailed wi th severa! treatments
(Tabie 2). No tubcrs were formed with HLL t rea tment and few with
I I I Í H .

Aside froni a definite and significant influcnce of P, the major effects
on tuber yields were brought about by combination and interactions of
NP, PK and NPK. For example, in the presence of high N and low P, high
K level gave significan t y ¡cid increase of weigiu of tubers oveí the low K
level (Table 2). llowever, íiigh K did not affect tuber weight if N levéis
were lowered or P levéis raised.

1 he N effcct was the reverse of the P. A 41u/o yield reduction per pul
was noted with high N compared lo low.

4/ I or ea.se of presentation the abbreviations used in Tabks 1 and 2 will be useü in
the text of this a r t ic le .

-39-



Tablc 2. —Inf luence of (varying) N-P-K levéis on the weight of cassava
tops and tubers, fresh weight basis.

Total

l l e igh t Per

Treatments3/ per Tops
plañí

N P K cm

Weight Average Top: tuber
pot weight weight

Tubers per ratiob/
tuber

g

H H H 140 468

H H L 130 695

H L H 127 1000

H L L 97 423

L H H 144 544

L H L 145 830

L L H 97 302

L L L. 109 650

Least significant differences

5— percent 293

1— percent 449

30 30 15.6

559 241 1.2

574 395 1.8

0 0 0

574 191 1.0

908 305 0.9

136 2.2 2.2

155 155 l . K

541 371

848 547

a/ L-Low

b/ Tubers-1 for total weight per pot.
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Table 3. -Percent change in yields*/ due to tratment levéis of nutrient
(NPK) on cassava

Treatment - high vs low Average weight per pot

Tops Tubers

Nitrogen

Phosphorus

Potassium

•H 1 - 4
I

1 4 - 7 +93

-u

a/Calculations bascd on the percentage obtained \vhen compar.mg tlie difierence
betwcen the totals of all high treatments and low treatment of a given element (Table
2) with the low treatment totals. Minus sign indicated low outyielded high treat-
ment level; plus sign indicated high outyielded low treatments.

Many researchers have reported heavy lop growth and lowered xoot and
tuber crop yields in pounds per acre associated with high N. Increascd N
levéis result in carbohydrates combiningto form proteinaceous materials
(tops) rather than polymerizing to form starch (tubers and roots).

The raising of K from low to high levéis produced an average decreasc
in top: tuber weight per pot of 28o/o average per plant (Table 3). This
differs from the finding of many workers who report significant root and
tuber yield increases to potash fertilizer application (1). Mowever,
Malavolta et al. (5) also using sand culture techniques obtained much less
inarked response to IC tlien to P. and N. Also Norman ha and Soares Pereira
(7) working in soils in the state of San Paulo in Brazil failed to obtain any
significant tuber yield response to potash fertilizer for harvest of 9 month
oíd cassava and a negative response for 19 month oíd tubers. Although K.
is essential for the translocation of carbohydrates, the low K levéis in thís
experiment were apparently sufficient for good tuber production.
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The re la t io i i ship between plañí top and tuber weight (P' ig. 1} is ahvays
of in teres t tn c;sssava producers when relat ing rcsponse to f e r t i l i zc r s . A
low ton ; tuber weight ratio is desired for production of tubers, a high
nitio would indícate poor íuber prodüction despiíe an abundant growth of
leaves and stenis.

1,000

900 -

800

700

600

500

400

JOO

200

[00

X

I _L J_
i.o 15.02.0

Top: root ratio

Figure 3.—The relationship of top: root ratio to yield of cassava roots

The prodüction of a top: root ratio of approximately 1:1 appears to
be related to high íuber weight prodüction iri tlüs experiment.



SUMMAKY

Cassava grown in nut r ient sulut ion tank studies wilh vnr ious combinations
of NPK at low and liigh levcis indicatcd the following:

t. Oniy high P increased plañí height.
2. Production of tops as g/ plant was íavored by high N levéis and

rcduccd with high K levéis,
3. No tuhers were formed wi th N and low Pk levéis.
4. High N levéis reduced tuber growth per pot by 41 o/o.
5. Thc major e f fcc t on tuber yields was due to higher P levéis tha t

raised production 93°/o.
b. High K levéis did not favor tuber production.
7. Greatest tuber production was assoeiated with a 1:1 top to tube r

ratio and a high P level.
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