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FOREWORD

“The Office of Agriculturs, Technical Aasistance Bureau of
sthe U, S, Agency for Internntional Development (TA/ACR/AID) is
issuing a series of technical bulletins on subjects of primary
importance to the developing countrics, This issue should be
of especial interest to those in the arid and semiarid parts of
the world, As a potential new crop, the gourd described could
provide an additional source of quality protein and oil from
the seed and is a possible source of starch from the root,
Furthermore, it may be grown on land on which few crops will
grow,

Additional basic research as well as data on production
methods are needed and it is hoped that this publication will
stimulate further studies of the Buffalo gourd in countries
where it might be adapted, The information contained in this
bulletin is essentially a summary of a seminar sponsored by the
University of Arizoma, Tucson, October 10, 1974, The major
participating agencies in addition to the University of Arizona
were the Ford Foundation and AID,

Extra copies may be nbtained from TA/AGR, through the USAID
Missions, or through the Regional Offices overseas, Requests
for more detailed information should be directed to this office

or to the authors,
' 7

Leon F, Hesser

Acting Director

Office of Agriculture

Technical Assistance Bureau

Agency for International Development
Washington, D, C, 20523
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Jhe'feral xerophytlc Buffalo gourd Cucurbita foet1d1851ma,

}..

haserQlVed 1n the: semlarld regions of western North AmerlCa
‘f§,

§hd&us well adapted 1) desert environments. It has abpndant

le and protein and abundant - -
.
f starch in the large

1ediﬁléﬂ

'srofusaeds rich iin

t

ﬁ?‘ﬁhohydrate reserves in%theﬁfor
rdge roots; Thus, this wild Qerennial has the potential
ibﬁ@l’fb:dic§jticaiij«ﬁéédéq-toAfeq§ the world population.

vjhléupublication’reViews the”hisfbty of the Buffalo gourd,

t*described in 1817,

Its natural habitat is western United tafﬁsyand Mexico as

éﬁéﬁ’south,as Guanajuato (Bailey 1943)

This plant was later mistakenly named Cucumis perennis
padl |

By James (1820) who found it growing from "arid and sandy
~ wastes, along the base of the Rocky Mountains, from the con:

b

fluence Arkansas, and Boiling Spring Fork, to the sources of

‘the Red River" (Bailey 19“3)¢ Asa Gvay tvahsfevred Lt'ih

,@1852 as Cucurbita p_pennls, and ““d‘”-;m;fiﬂﬁw
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?.until 1881 when Cogniaux .prought’ up the name Cucnrbita

foetidlsS1ma of Humholt, Bonpland and Kunth, haV1ng seen the

Bonpland specimen in Papis (Bailey 1943) Just when the’
common name, Buffalo gouvd, was coined is obscure. It appavr~ .
ently rirst appeared 1n the litepatuve in the paper by Shahani
‘ et al. (1951). The term Buffalo gourd is currently ln;com¢3pv

A%

usage.

Plant Morphology’

Cucurbita foetidissima is perennial by virtue of the

exceedingly large fleshy storage root it produces. Dittmer
6 Talley (heﬁhdrgescribed a single root which weighed 72'kgﬂ
for the central fap root alone. The uppermost lateral, which
was dug ‘out for a distance of 305 cm, weighed an additional

9 kg. égi?tmgr & Talley (1964) further described a Q.'

foetidissima plant:

Some idea of the prodlglous vegetable growth of
which C. foetidissima is capable is shown by
the number of stems and shoots arising from the
large tap root described here. Growing from
the broad apex of this root, which had a maxi-
mum circumference of 4.7 ft. (143 cm.) were 60
short, vertical, perennial stems which produced
a total of 360 annual shoots. These shoots
spread out on all sides of the central crown
covering an area of 40 ft. (12.2 m) in diameter.
The average length of each shoot was 20 ft,.
(6.1 m) and many of these gave rise to secondary
branches. If only the number of primary shoots
were considered, with their average length of
20 ft. (6.1 m), this plant would have a vine
with a linear dimension of 7,200 ft. (220 m),
all developed in a five month growing season.
Counts were made of the number of leaves on
. 100 shoots, and the total number for this plant
was calculated to be 15,720. Although this
number seems high, we found that the leaves




1arxse 1nd1v1dually on the stems with a spaoing
“of. 4~6 inches (10-15 cm) between the nodes.
.1f we calculate the number of leaves based on
a growth of 7,200 linear ft., we again come
¢lose to the 15 000 figure,

kLeeves of C. foetidissima are typlcally entire and heart

t;évlia';ped‘,yith a 10-13 cm base and 20-25 cm lengtn. The photo-
'syuthetlc capabxllty of these plants must be tnemendous.

The flowers are borne’ s:ngly at the nodes of the vinea‘
after a glven amount ot annual vegetative growth has taken |
‘place. Most observed under wild conditlons~ere monoeclous
with the early flowers being male as werl as the most abun-
danfwflowers being male. HoWever, furtis (1974) has' isolated?
a genetic mutant ﬁhlch causes the male: flowers ‘to abort when

approximately 1'cm long (fully developed mate flowero are

105127 ¢

m long)'and to ppodnce more female flowera.than the

oeofaﬁeiplants. inhesfﬁ Curtia>observed a mean of 272

, Jﬁeﬁ?pieotufoﬁ&fheﬁiqﬁhéétwmqtant‘plants and a mean of
”ﬁfrnit Per;p;;nféfafﬁthe.eix*higheet yielding monoscious
“gtea,'Thegpleﬁfeﬂwe58#inwthefo third fruiting season and
fgggbaagémvx”émf

Cvoes pollination*betneen floWers, ‘even though they may

)n.'the same plant, 15 necessary for fruit, and seed develop-

‘ment. °This is accomplished mainly by the squash and gourd

ibeee, Peponapis and Xenogloasa. throughout 1ts natural range

of habitation (Hurd, Linsley & Whitaker 1971). The size of

‘the fruit is known to vary,rpvobably due to seasonal growth

4

fluctuations ‘and. oompetitlon. ,Ba~Amer and Bemis (1968)

B
s

: ollected Open ‘pollinated fruit from a homogeneous popula=~

l‘l‘

et;&o,ni ‘of plants., 'The meah frult walght was. 119,6 g with a
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';hean number of seed per frult of 292. Three years. latér
fCosta and Bemis (1972) collected open pollinated fru;t fnom
4the same plant population which had a mean of 151.8. g per
fruit and a mean of 315 seed per fruit. The seeds"weigh
about 4 g per 100 and the seed coat accounts for about 30%
;oflthe seed weight kHensarling, Jacks & Bootha1973) The
remainder of the seed or 70% .is the 0oil and protein rich
embryo whlch constltutes, in ad;:tlon to its root reserves,

that portion of the developed plant to be utilized as an

agricultural crop.

Hode of Reproduction

sﬁ H ‘
Cucurbita foetidissima is a prolifiec producer of fruit

and seed. As the fruit matures it abscisses from the vine
and dries to a very thin fruitwwall. At this point, seed
produced Ey wild colonies of piants is extremely susceptible
to predators such as rodents, birds and other seed-eating
animals. Most observers of this plant share the opinion |
that its asexual mode of reproduction is probably the major
method of dense colony formation of plants in areas of
summer rainfall, Every noée of the vine has the potential
to develop an adventitious root if the moisture content;gf
the soil ogfsand'ﬁurf;ce is ;ufficient and coincides witﬁ«
fan}ﬁpptbpriafa physiblogical stage of development of a given
'ﬂﬁdﬁww In‘this.mahﬁer'large homogeneous colonies are deVeloped;?
ffand* aoupled with ‘the perennial nature of the root system,.

S

;oontj,nue‘tdo expand in size.
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lUnder ﬁémeatmcavibn, the'Buffalo gourd oouldaprobably*

;be,sucoessfully establxshed e;ther directly fnom Beedg
directly by tnansPLanting seedlmngs, or by tbansplanting;

adVentltlous roots.

Interspecific Relationships

numerical taxonomy study of Cucurbita relatlonshlps

: (Bemls et al.r1970) has 8hown that c foetidissima is ,hot

phenotyplcally 31m11ar to any other species or species group
that were studied. Bemis § Wh;taker (1969) describe four
restricted xerophytic species, C. cylindrata Bailey, c.
‘cbrdata Wats., C. palmata Wats, and C. digitata Gray.
Aithough a fifth species, the wide ranging and variable

f£° foetidissima HBK, is truly xerophytic, it is onlyfdig?

tantly related to the four above meptioned restvictqdﬁ;@
specles. N

Many attempts. .h_gvé- been made. to hybridize the Buffalo;
‘gourd with othev=¢ucurbita,bpécié8 and the only reported
‘success was using it as a pollen parent with cucurbitg
quSchata. a domesticated species (Grebenscikov 1956, Bemis
6 Nelson 1q53).‘ In both cases the underdeveloped emgfngi
had to be cultured :and the hybrid although vegetatively h
v{goroqs was completqu sterile. Bemis (:970) successfullys
produces thgdamphidlpibid of the hybrid #and restored female
:?§§fi%§ty, ‘The diploid hybrid at metaphase I configuration
‘of melosis contained from three to five loosely associated

1$f¥€fént§$§n4@50$tov34»unlvéiént!;(ﬁ§29)~ The:-amphidiploeid

contaiied 40:'bivdlents at metaphase I.



_Phrtioular C. ﬁoSohata culfivav used in the*iﬁitia170ﬁds§
contamned a genetic faotor which when combined with the- c.

foetidissima genome resulted in genetlc male sterlllty.

Other C. moschata cultivars which do not contain this incom-
patiblllty factor have been found and another attempt at
.producing fertlle amphldiploids has been initiated.

@G@hetic Variation

IR TR

If; as suggested, ‘the primary node of reproduction is
-asexual then one would not expect to observe mﬁch evidenée of
genetic variation paricularly with;n a colony which would
essentially represent a clonal line. However, among colonies,
especially those separated by great distances, one would
expect to find variation., Bailey (1943) states, "This plant
is so variable in leafage that one may wonder whether more
than a single species is involved."

Curtis (1974) in his nursery in Lebanon where he had a:
population of 730 plants from a rather limited number of
«créséés‘andfseifa,’all originating’from a common seed source,.
has observed and described seven unique plant types: In 1972
Dry: Curtis had o1l and protein analysis made for 50 selected
‘plégﬁsfviyhe 0il ‘content varied from 25.6 to ‘42.8 percent and
pﬁéﬁﬁiﬁ”f@b@'22}2 to 35.1.: It is unknown {f these diffepences
‘aﬁé'ﬁfgnlficant, but they arewsnggéstive thﬁt genetih differ~.
encés do exist for ofl and protein contenfraud ean be scienﬁéﬁg“

-to improve the erop.



fbéhﬁéﬁf%fgnfgg“thé}éeédg;

n;hq ‘ol @pd vatain iy Buffalo

eéd 19 especially vitar now éuring\a ﬁrbtein And oL

gdurd
¢8hortage in much of the wonld. ‘fhic shortage, ‘espec¢ially the
,proteln, is very- critical in- both human and animal nutrition,
de engompassea»the‘wqr;d from Central and South Amerlca
éﬁﬁrqﬁéh Afrida‘fo’the;féb~3ast. In order to bring about a
yﬁﬁ;éﬁce»between,popuiﬁtidﬁ’andﬁthe agricultural supply, it

As ‘necessary ‘to develop new sources of protein- and oil-rich

givéiy (Table 1). A large variation in individual values

occnrfad when 50 different individual plant sources were

" analyzed (Curtis 1972). Jacks et al. (1972) calculated the
average amounts of oil and protein in decorticated Cucurbita
seed and found that they contained 35.0 & 2.4% protein and
49,5 £ 2.3% oil.

‘Table 1,. Cucurbita foetidissima Whole Seed
QualIty Expressed as a Percent of Seed Welght,

Shahani Weber
e Curtis et al. Weber et al.
‘Source _ (1946)  (1951)  (1973)  (1969)
‘Protein  34.2 31.7 3.3 - 32.3
‘011 24,3 3044
Fiber 12645 2=
Ash " 25




bilfbgﬁtent3

; ‘ -
Llnolalo acid. which 1: a polyvneaturated fatty acid,

icompxiaee 60 percent of the oll derived from the Buf?alo
gourd seed. This fatty acid composition indicates that
Cucurbita seeds are vaiaéble sources of edible oil. Lineleis
»acid is the essential fatty acid required hy both humans and
énimals'in*éiVen daiibxgmounts as specified by species rs-
quirements. | |

The fatty acid contents of several edible oil seeds are
‘dompared in Table 2. The Buffalo gourd seed would have to be
ranked‘aecond to safflower o0il because of its linoleiec acid
content and the ratio of ungsaturated to saturated fatty acids.
‘The Buffalo gourd oil has a linoleic acid value of 81 percant
whilc safflower oil has a level of 75 percent., The two oils
most commonly used for cooking are corn and cottonseed oil.
These two oils have levels of linoleic actd of 54 and 51
percent, respectively. The ratlo of unsaturated to saturated
. fatty acids for corn and cottonsced oil ware 3.18 and 3.40,

while the Buffalo gourd oil was 4,45,

TARLE2.  FATTY ACIDS OF VARIOUS VEQETARLE JILS

wold g0 w0 a2 183 UNSATURATEDS

KIND OF OIL MYRISTIC PALMITIC SYEARIC  OLEID  LINQLEBIC LINOLENID SATUBJ\_TEU"

' % n % % % ] N
BUFFALO GDURD OIL 0.9 93 42 231 510 13
CORN OIL 130 a0 20 #e T
SOYBEAN OIL T 3o 49 /O BLO 1
COTTONSEED OIL W g a0 uy dny S
OLIVEDIL ;4 190 20 B m ‘ 1]
PEANUT I i 6 60 ®mp pan T
SATHLOMIRG RSN . SO LSOO SO OO SO .

(v ~

BATID OFT0Ta, LAASON ATONS T0 KUBCAUF GARSON  DARBON SOUBLEBONE
# 1THE AATIO OF UNSHTUSATED o ST VR o PR Ao ARBO DOUaLY BORO,
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!The“feasabzlity oF u31né qufan gbu#d segd’fog,pnoquc e
*tion ofroil apd orudt pnotelﬁﬁc@n belﬁuhtlﬂieﬂ bY\eiamiqa%jgno

)

agof?other oml soed aouroes~gs(1isbed 19 Tablq,a.

Tablé 3. Analysis of Whole Seed

b ‘ Crude Crude é;xCrude e
Tspe o2 seed protein fat " fiber Moisture Ksh
n&:" e ~ ': L r%y-.n
Buf#fglo ygourd 31.38 KL 25.6 4.9 4,8
soybaam / 37.9 1T 4 5.3 9.1 4.9
Winged beapy 38.6 15,5 3.8 7.8 3.6
cottonsee§7 23.1 22.9 16.9 7.3 3.5
ﬂﬂhflo!?vm 16.8 25.9 29,0 6.4 3.1
22.3 42.9 10.3 8.0 5.6

_aasame

Jam——

1]. Atl4as of Nutritional Data on United States and Canadian
.. ¥deds by the National Academy of Sciences.

zji Fromw JJ. I+ Watson, Ghana J. of Agrl. Sciences 4 (1):95-111
“The proceseing of cotton, sunflower and sesame seed into
Aséble nroducts is a well astablished procedure. This has been
‘sqcomPXished although both cottonseed and sunflower seed have
& lover initial concentration of crude protein in the whole
graih than Buffalo gourd seed. The soybean was 1nttia11y
devéloped for its oil but‘now is a dual purpose seed commodity,
with ,great demands for it .as a protein source. The 17.4 per-
cent 6il in whole soybean is relatively low. Table 4 list
the composition of various oil seed residues aftev the ex-

1maotion of the oil.' All of the oil seed byproducts are

valuable orotein conoentrates used 1n both food and feed.
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@g@lg;ﬁh @pém&éus of Meal

3 . T
g pire w0t TN en . 2y o D e s e o SN R SRS,
e M RO ——

o ¢Pude. Crude Crude A

ﬁj@e ofﬂma&§® protein fat  fiber “'Molsture: ¥ :ASh

g (B %), .« 7 (® (%)
Buffalo gourd=’" 50,0 3.0, 10.0 7 40.17
Soybean 48.5 1.0 3.0 10.0 # 5.6
Cottonseed 4i.4 1.5 4 12,4 7.5 6.4
Sunflower “&6 8 2.9%5‘ 11.0 7.0 7.7
Sesame 47.0 5.0 % 6.0 7.0 11.3

1/. Estimated values for Buffalo gourd meal based onjwhole
seed analysis. N

Protein content

The whole Buffalo gourd seed contains by weight approx-
imately 31 percgg% crude protein. This protein level is high
than that of other oil seeds with the exception of soybean
(Table 3). But when oil and/or fiber of the seed are removed
the protein level increases relative to the other crops shown
in Table 4, and it is reasonable to assume that the meal of
the Buffalo gourd would have a higher protein content than
most other oil crops, probably greater than 50 percent.

To assess Cucurbita seeds for food uses, the amino acid
composition of the meal, as listed in Table 5, was evaluated
(Table 6) according to the chemical score (Mitchell and Block
igus),ipéotein'écqre (FAO/WHO 1973), and essential amino acid
ihdéx'(dser 1959). The e;aluation procedure compared the
“ amino acid'patterns of the test@protein to that of whole egg
protein.v In addition, Buffalo gourd sewd quality was compare

. with the resulting meals of soybean. cotton seed, sunflowor,,

‘and sesame.
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ifﬁﬁiﬁiﬁ}; Cucurbita fggglg;ssima Protein Quallty
Expvessed as Percent of Ppotein. . .. .

Sources of*‘ata _
Lyman Heber Hensarling

e ‘et al.j- ‘et:aly’ ‘et ali:
?Amiﬁ9u4¢idsg.,,( (1§592f..(13?3)¢
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The quality of the Buffalo gourd as calculated by %ﬁe=

;hethods of chemlcal and protein score is cé%pareﬁﬁto ¢ther

@

‘oil seeds in Table 6. ‘ﬁ."‘I}he?rproteJ.n score’ ranks Buffald ’gegﬁd

L.

'close to fout of the other proteln'sources buﬂ sunfibweptmeal
was"substantlallyehigher. Both the chemical and ppote;n sQofe

methods had the same first limiting amino acld. With the

Buffalo gourd, soybean and cottonseed meal, the sulfuyr amine

ac;dS«wererflrst limiting, while sunfloweryind sesame meal H;d
leide as their first iimiting amino acid. The essential amino
‘acld 1ndex (EAAI) ranked the protein sburces in a different
order than either the chemical or prote?; score. ghe cotton=
seed and‘Buffalo gourd had the lowest values -- 61 and:66{
respectively. The EAAI and biological va;ges@(B;V.) ranked
the proteins in a closer approximation to ;alueSmoﬁtained

with feeding studies.

TABLEG, PROTEIN QUALITY EVALUATION ; £

~ ESSENTIAL
FIRST AMINO 8/0:
LIMITING ACID LOGICAL
o chemicaL Y proten L aminp INDEX ET-RATIOR] VALu£/
PROTEIN SOURCE SCORE SCORE ACID (EAAI) Wy BV
s (%) %) BT
~ BUFFALO GOURD n 50 SULFUR 61 218 o - 54
SOYBEAN MEAL 53 58 SULFUR 85 LN T1E
COTTONSEED MEAL a7 © 64..° 7 . SULFUR 66 215 S ¢
SUNFLOWER MEAL 8 n LYSINE 71
SESAME MEAL 4 50 LYSINE ’
WHOLE EGG REF, 100 100 100 -

U/ AWHOLE EGG REFERENCE PROTEIN USED,
E/T-RATIO = TOTAL ESSENTIAL AMINO ACIDS TO TOTAL NITROGEN.

-
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uality ‘of Buffalo gouvd aecd 1n separate studies using:the

i

parametar of protoin foicioncy ratio (PBR). ‘Comparable

‘Two spocics of apimals, Were us¢M&X&i;“”"MN”

rosults were faund botween the rat and'mouse for 'PER: ‘'values

of '¢. fostidlssina (Table 1)

7Table 7, Effect of Dietary Protein®Source.
~ in Rat and Mouse Feeding Trials.

¢ T Protein Efficiency Ratio (PEi)

(S c Ratl ‘House?/
Dietary source of gmdtein_ é_ (10%) e
Cazedn A 3,56 .
Whole egg - 3,40
‘Buffald gourd:(without seed coat) *2,36 sas
Buffalozkourd,whqle seed i 279
Buffalo godrd whole seed 4 & *fggg;

- (Autoclaved) o

/.. Jacks et.al. 1972,
:2/s. Weber 1969 and 1972,

o

; The decorticated Buffalo gourd seed when f£éd to rats had
a PER value of 2.36 wh‘la the ‘whole séed fed to mice had a ¥
PRR of Q.?Q.. These rat and mouse PER's indicate that the
_Buffala gauvd protain is comparable in qua;ity to the othex
0117aeed meala disoussed previously. . . N

) Buffalo gourd seed: fed at 5, 10, and 16 percang ievela -
'1n -a practmoal chick diet demonstrated ‘the value of the protein

py its meplacement of soybean meal. (Table 8). The. Buffalo



gourd’ replaced”za“Sﬁpencentiof‘tho diotary Lffi“fﬁ”ﬁﬁﬁﬁﬁfﬁaﬂ

‘at ‘the 15 peroent lovel in the dlets The third,weh, ;
"weights and' feed conversion data Were not sigoificantly
different,

‘Table 8: ‘The Effect of Various Levels ‘6f Buffalo "
Gourd Seed in Chick Diets.

‘Replacement of

. Soybean meal by Buffalo gourd Liven:
Buffalo gourd seed as % of Third week - Feed - GoT
seed in diet total protein .body weight conversion activity

(%) , (g) (Ratio) (Sigma%}

Control 0 443 1.58 1851
‘Control + 5% e . . -

Buffalo gourd 7485 hys 1,64 122
Control + 10% ) o _hﬁi ;_w;

Buffalo gourd 29 1,68 135
Control + 15% o o J%;-‘ %

Buffalo gourd 23,50 ko5 1,600

N‘s..j.'./ «N"'s'f.il

i/. aNonslgnifica6¥Jgt_the»5$:Ie?él of probability..

Starch in t e Root

AT QUS| . iSRS

Laboratory studles (Berry 1974) of the root of tho%nuffqlo
gourd have, established that it oontains an abundant quantity
of starch. Roots of plants ‘in their second year of growth
:were collected for study. After washing and trimming, ‘they
:were disintegvated 1n dtlute salt solution by maano of a
’mechanical food blendon. Subsequont operations. of ti&trntloh.,



Yo

ying provided a 'hémogeneous’ starc

settling, waehing and'id

, i, S TS * B O N S O
The ‘starch yield wag 50. = 56 percent of ‘thé dry veight ‘of

‘the roots.

Confirmation of the 1dentity of the: isolated materialéas

iodine solution, its hvdrolysis vith-dilutegegidutqvg;e;dupn;xs

‘glucose as shown by paper chromatqgraphyé;@tgpxgrgyyﬁiffgj;ﬁ

tion pattern typical of'dtareheg{"endWitﬁxoharaCteﬁiétiék

;granular’structure aé'revealed,ln;ﬁhotgmierographg,f‘dtﬁgg?
3§ﬁysiﬁa1;and ogemical properties are uﬁder’stude

’ Isolation in the'ranner described provides a starch which
3is free of oucurbitacins, the extremely bitter glycosidee ‘which:
‘ave present in the roots, leaves and fruit of: this gourd.

The Buffalo gourd 18 compared with cértain other staprch

;souwces for moisture and ;tarch content on a freshly harvested
basis in Table 9.

Iabiegs. Moieture .and. 'Starch Content. of
: Certaln Starch Souroes

o _Starch * N
Source designation ‘Moisture

* *ii)

Solanum tuberosum Potato .75=18 i9.
Manihot utilissima Tapioca v 60=75 i ] 2. 33 /
Maranta arundinaceae Arrowroot 65-75. 22528~
Cucurbita foetidissima Gourd root ‘68-72\>W ;15@12§

‘i/. Industrial yield typically 15% due toathe denee oell wel,pg'
Co surrounding the starch.



.of Dr. L Cit Curtis (Curtis 197“) Other plantings have;b_

initiated in India, Mexico and Iran with seed and:informatT”
supplied by Dr. Curtis as well as. plantings initiated in
Agizona.in 1973 and~expanded«in 1974,

Virtually no information»regarding yield data based on
established field plantings is ‘available. However, several
estimates ‘have been proposed based on single or few plant )
populations. Curtissand Gomez (197#)‘have calculated»yields
vanging from 2,928 to 5,241 kgs/ha depending on the initial
plant population and the ratio of male steriles (gynoecious)
to monoeeious plants. ‘

An economic study at’the‘Unive;siﬁy of Anizona.indieates
that a'yield of 2,000 kgs/ha *woulﬁdebe,‘;’fhe"f'"br.eak-eveﬂfﬁf»fpcvihjt'i}éés‘.s'f?l‘é""“"
on U. s. -e"conomics."*

Until eultural plots of Buffalo gourd plantings are
established and yield date eollected, the actuel yields onf

large land areas will ‘remain apeculation.

fSummaiijg

The feral speeies, Cucurbita foetidissima, ‘the pevennial

: Buffalo gourd has the potential of becoming a eultivated food
crop, producing seed rich in edible oil and protein.‘ It eleo
produces an extensive storage root system rich in starch. It”

has evolved in the arid regions of North America and,is;



arid’to‘semiarid -lands which '‘constitute.

‘meh of the world's landimass, lands now marginal for ‘crop:

*

production. Increased support for research for breeding

‘experiment and: cultural practices isiwarranted,
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