Effect of Extracts from Bauhinia monandra(Kurz)
Seeds on Cassaval

ABSTRACT

Cassava stem cuttings were partially soaked in acrated
and non-aerated agueons extricts from the seeds of butterf-
ty-tlower (Baukinia monendra(Kurtz)) and then planted in
the ficld, Both seed coat and cotyledon extracts increased
tuber yield, shoot welght and leaf number/plant, Fhe aerated
cotyledon extract increased the feaf content of N, Ca, K, Mn
and Zn by 40.0%, 17.2%, 12.2%, 15.3% and 43.0% more
than the control, respectively, while the seed coal extract
increased N, Ca, Fe, Mnand Zn by 12.0%, 4.9%, 5.15%, 8.4%
and 44.0% more than the control, respectively. Both extracts
increased K, Ma and Zn in the tubers, but redoced cyanide
content by 43.0-46.05%,

INTRODUCTION

Y xtracts were collected [rom numerous and dif-
i [erent wild plants in southern Nigeria and tested
. 4 lor their clfect on cultivated crops Aqucous
extracis {rom the sceds ol butterfly-flower (8.
monandra (Kurz) increased leaf size and grain num-
ber/cob in maize (8). The samc extracts also increased
pod number/plant, sced size and induced proluse
nodokation in groundnut plants (9).

These extracts were not tested previously on tuber
crops. Thus, the objective of this paper was to study
the effect of the extracts from the sceds of butterfly-
{lower on cassava plants,

MATEREALS AND METHODS
The cxperiments were carried out in May 1985.

March 1986 and in May 1686-April 1987 at the Univer-
sity of Port Harcourt farm, Rivers State, Nigeria.
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COMPENDIO

Se sembraron esquejes de tallo de mandioca, luego de ser
sumergidos parcialmente en un extraclo gaseose y ¢n uno
acuoso no gaseeso de semillas de Bauhiniamonandra (Kurtz).
Elextracto de ciscara de semilla y de los cotiledones aumento
ia produccién de cse fubércolo, of peso de los retorfios y el
niamerode hojas por planta. El extracto gaseoso del cotileddn
clevé ¢f contenido de N, Ca, K, Mn y Zn en {as hojas en un
40,0%, 17.2%, 12.25, 15.3% y 43.0%, respectivamente, mds
que del control; mientras gue ¢l extracto de la ciscara de
semfila fo hizo en un 12.0%, 4.9%, 5.1%, 8.4% y 44.0%,
respectivaente mis que del control. Ambos inerementaron el
confenido de K, Mn y Za cn los tubéreutos, pero redujeron el
de cianita en un 43.0% a un 46 por ciento.

Ripe and dry pods of butterfly-flower were {irst
harvested. The sceds were then removed from the pods
and cach seed was separaied into its sced coat and
colylcdon.

Water was used as an extraction medium. The water
was {irst distilled using a double distiller and then
sterilized by boiling.

The {ollowing weatments were then tested {or the
1983-1986 experiment:

(a) Three grams of the sced coat was sosked in 11
of the sterile distilled water and the container
housing the soaked sced coats was left exposed
1 the air lor 60 h;

(b} thc same as in (a) except that the container was
kept airtight;

(cy thwee grams of the cotyledon was soaked in 11
of the sterile distilled water and the container
housing the soaked cotyledon was left exposed
to the air for 60 h;

{d) the same as in (¢) except that the conu;incr
housing the soaked cotyledon was kept airtight;
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{c} only sterile distilled water was used; and

{f) controlstems were not treated at all with any
type of solution,

The solutions inextracts {2} to (d) were filiered using
Nylon cloth alter 60 h of soaking. This was meant o
remove intact tissucs of the sced coat, cotyledon and
any fibrous material

Commonly grown local cassava variety, called
"Nwacha” was used.  The cuttings (30 em long) were
partially soaked in the extract by placing the older
portion of the stem in the solution for 96 howrs. The
soaked and the control {soaked and unsoaked) were
then planted in the ficld in May 1985 at I mx I m
spacing and harvested in March 1986, A randomized
complete block design with five replications was used
and there were 6 rows of 15 plants in each replication,
This number may be low, but a minimum of 16 and a
maximum of 32 plants arc needed to give a reliable
estimaic of tuber yicld in cassava {10). Data for reat-
ments {e) and (£ were combined becausce there was no
signilicant difference between them

Weight of wber and shool were recorded from cach
plant during harvest, while leaf number/plant was
recorded about two weeks carlier.

In the 1986- 1987 cxperiment, only the acrated ex-
tracls, rcatments (a), (¢) and (1), were used. However,
preparation of the extracts, amount of the extracts,
length of cuttings, duration of soaking the cullings and
spacings used remained the same as in the 1985-1986
experiment. The varicty uscd was TMS 30572, I was
oblained from the International Institute of Tropical
Agriculture(IITA), Tbadan, Nigeria.

The cuttings were planicd in May 1986 and hat-
vested in April 1987 There were two rows of cight
plants for cach treatment/replication. A complete ran-
domized block design with cight replications was used.

Weight ol tubers and shoots, leaf number/plant,
cyanide condent in lubers and nutricnl content of the
tubers and leaves were recorded.  Leal number/plant
was recorded two weceks beflore harvest. The leaves’
nulrient content was measurcd when plants were eight
months old. The remaining characters were recorded
during harvest,

To determine nutrient conient of the leaves, one leaf
of similar size was picked {rom cach plant. Leaves
from replication one to four were bulked as one sample

and leaves [rom replication five to eight were bulked as
a sccond sample. Dried plamt samples were then
analyzed for N (Micro-Kjeldhal method), P (Van-
damolybdatc) and for Mg, Mn, Cu, Ca, K, Fec and Zn
{atomic absorption spectrometry).

Ta determine cyanide content, a similar procedure
was used, except that there was only onc bulked
sample/ireatment.  Cyanide content was determined
using the procedure of Rao and Hahn (7). Both cyanide
and the nutricnt contents were analyzed at the IiTA,
Tbadan, Nigeria.

RESULTS AND DISCUSSION

The 1985-1986 results arc presented in Table 1. All
extracts significantly (P) increased wber yield, shoot
weight and leal number/plant. But plants treated with
the cotyledon extract had higher values than those
plants treated with the sced coat extract. The acrated
extracls appear {0 be more cffcctive than the non-
acrated extracts in increasing tuber yield, shoot weight
and leal number.

Table 1. LEffect of serated and non-aerated extracts from
the seed-cont and from cotyledon of B. monandra
on  tuber vyield, shoot weight and leaf
number/plant of cnssava plants (1985-1986
experiment, variety Nwacha’).

Extract Tuber yield  Shoot weight  Leaf number/

(Vha} (Vha) plant
Seed—coat
{non-acrated) 268 94 449.6
Seed-coat
(avrated) 286 9.3 525.8
Cotyledon
(non-areated) 424 213 583.0
Cotyledon
(acraled) 478 16 1 6439
Control 235 7.0 305.6
LsD
(P=0.05) 3.01 bR 6182

The 1986-1987 results arc given in Table 2. The
resulis are very similar to those of 1985-1986. Again
the offeet of the cotyledon extract was much more
pronounced than the effect of the sced-coat extract.

There scems to be a positive relationship between
ical number/plant and wber yicld (Tables 1 and 2).
This is in agreement with the findings of {ITA (4).
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Tuble 2. Effect of acrated seed-coat and aerated cotyledon
extracts from B. monandra on tuber yicld, shoot
weight and leaf number/plant of cassava plants
(1986-1987 experiment, variety TMS 30572).

Extract Tuber yield  Shoot weight Leaf number/

{(t/ha) {t/hn) plant
Cotyleden 45.1 19.8 11336
(acrated)
Sced-coat 273 10.6 7230
(aerated)
Control 0.4 10.6 694.0
ESD
(P=0.05) 377 0.78 9743

It must be noted (Tables 1 and 2) that the shoot
weighi (1/ha) isless than the actual value; i was difficult
10 assess the tolal weight of leaves produced since there
was lcal {ali throughout the growing period.

The aerated cotyledon extract increased leal content
of N, Ca, K, Mn and Zn by 40%, 17.1%, 12.2%, 15.3%
and 43.0% maore than the conwrol, respectively (Table
3). Similarly, the seed coat extract increased leaf con-
tent of N, Ca, Fe, Mn and Zn by 120%, 4.9%, 5.1%,
8.49% and 44.0%, respectively {(Tabic 3). It is clearly
seen that the cotyledon extract increased K, but the
seed-coal extract decreased iL.

Both the acrated secd-coat and acrated cotyledon
extracls increased the amount of K, Mn and Zn (and P,
stightly) in the tabers, bul both extracts decreased N,
Mg and Fe. K showed the highest concentration in the
tubers and the second-highest in the leaves. This was
true in all weatments (Fable 3), and agroed with the
view that cassava has a high K requirement (6).

The reason for the high wber yiceld in the extract-
treated planis {Tables 1 and 2} was probably due to an

increase In nutrient content of the cassava plants as
shown in Table 3. This is likely becausc HTA (4)
reported that N and K increased root initiation, wber
size and root number in TMS 30572, Also, Howeler
and Onwuemc {3, 5) reported that N and K are the most
important clements in increasing tuber yield of cassava.

Furthermore, an ncrease in Zn produced by both
extracts and in both the roots and leaves of the cassava
plants is of special signilicance. This is s0 beeause
cassava is particularly susceptible 10 Zn deficicncy and
it is the most important micro-nutricnt that limits tuber
yield in cassava (3, 5). Howeler (3) reporied that Zn
deficiency have been observed in both acid and alkaline
soils throughout the world.

The amount of cyanide in the control, seed-coat
treated and in the cotyledon-treated tubers were: 13.47
mg, 7.26 mg and 7.64 mg of HCN/100 g of dry weight,
respectively. Such a reduction in cyanide, as a resul
of treating the stems with extracls, is very desirable,

This is so because the presence of poisonous
cyanogenic glecoside (HCN) in the tubcers has, 10 some
extent, limited its use in human dicts as well as in
livestock rations.

The active substances in the butterfly-flower seeds
are still unknown. Bidwell (1) reported that Zn is
dircedly involved in the synthesis of indole acetic acid.
Whether the high amount of Zn (43%-44% more than
the control) in the cassava leaves (Table 3) suggests the
presence of a hormone related 10 IAA is unknown, As
far as we know, no study has been carried out on the
clteets of butterfiy-llower sced extracts on the growth
of planis

From the stem o B. variegata, Gupta, Vidyapati and
Chauhan (2) isolated 5.7 dimecthoxy 4'hydroxy
flavanonc for the [irst time from a natural source. They
did not apply this compound on plants.

Tabie 3. Effect of aeraled cotyledon and aerated seed-coat extracts from B. monrandra on nutrient confent of leaves and {ubers of
cassava plants (Second (1986-1987) experiment, Varicty "'TMS 30572%).

N P Ca Mg

Extract Dry matter (%}

{Ppn)

Cotyledon  3.5(0.10) 025027} 143(012) 030(0.11)
Sced-coai 28(014) 026(013) 128(0G15) 032(008)
Control 25(0.16) 027(0.12) 122(013) 031(014)

L75(081)  116.986)  1200(14)  118(14) TL5(72)
148(087) 109.9(219) 1502(161) 124(29) 72.0(11.7)
156(060) 1014(57) 1425(1B6) 128(14) 500(43)

Numbers in parentheses are for nuirient content of tubers.
The cotyledon and seed coat extracts were both acrated.
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Hace varios afios resciié ¢i libro Litulado Suelos del
Mundo (Turrialba 29(4):332) escrito por ¢l profesor
E.M. Bridges, estudioso inglés de gran expericncia,
Hoy, me ocupa un segundo texto del mismo autor,
titulado Nomenciatura de los Horizontes del Suelo, que
resume los diferentes sistemnas empleados en ¢l mundo
sobre el tema

El libro estd escrito en 1érminos sencillos y cubre,
en varios capitulos, de manera hisiorica y pedagdgica
¢l conocimicnto disponible sobre el tema. Describe la
forma en que se usa la designacidn de horizontes, cémo
reconocerlos (a través de propicdades como prolun-
didad, color, entre otros), su génesis y nomenclatura de
horizontes de diagndstico. Al final presenta cinco
estrategias para abordar ¢l icma del documento en ¢l

futuro y ¢l consenso alcanzado por el ISRIC en 1987,
asi como algunas conclusiones del autor,

Por lo conciso, puede empledrsele como texto de
referencia en los capitulos iniciales de los cursos sobre
suelos en posgrado y como obra de consulla en los tra-
bajos de correlacidn de suclos. En general, la edicidn
es excelente, sin cmbargo, hay que alertar al lector
sobre la inversion de titulos cn las figuras 4a y 4b.

A pesar de ser un documento recicnle, no se dis-
cuten cn ¢l los conceptos de propiedades Andicas y
vilricas, esenciales en la definicion de andisoles, ni los
prablemas de la morfologia de horizontes derivados del
uso de suclos en arroz ancgado. El libro puede ad-
quirirse cscribiendo el ISRIC, P.O. Box 353, 6700 AJ
Wageningen, The Netherlands (ISBN 90-6672-041-7).
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