E-FECT OF SOME TRERTMENTS ON
QUALITY AND YIELD OF GARLIC.

Coo
\

By
ARAFA EMAM ARAFA

Thesis submitted for partial fulfilment of the requirements
for the degree of

DGCTOR OF PHYLOSOPHY

{Horticulture} Department, RIS
Faculty of Agriculture, 2. o \
Ein Shams University R N

1972

4

Central Library - Ain Shams University

. EN
RN



LA L TR LT
LETERO L B

Pihilg theglgs for the Ph. D. degree

had been approved :

g

g R . 3
R NS AN S0 € 15 ) SR
AL ot

e

-

. L7

o 8 5 s oo efaec oo 40 man meaTEFN e ow

Coumnittee in"tharge,

Lates S /1972,

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACHIOW LD G LD

The author wishes to express his deep
gratitude t¢ Dr. M. A, Moursgi, Proiessor and Head
of the Departuent of Agronomy and Dr. N. A. Nour
Fl Din, Ass. Prof. in Agronomy Department, i
their supervigion, valuable criticism, dfruitfiul

suzgestions and help.

Sincere thankg are due to Dr, ¥F. A, Onar,
the Head of the Medecinal and Aromatic Plants
Section and Dr, M. sl-Motaz—Bellah, the Head of
Vegetable Physiology Section, IMinistry of Agricu-
lture, Dokki, for their welling help and encourag-—

ments.

To the memory aof Dr. ¥, A. Tayel Proiessor
of Vegetable and Head of the Departnent of Horti-~
culture, the author would like to place on record

his sincere help and all facilities he oifered.

Central Library - Ain Shams University



I RO L0y ch e e v s v o oo e ns

™y P ]
FAS A_'J“II i

O LT R T U ve e s s s aoerontasnsncnnos-n.

TLATH{IAI{S JLILF} E;MHODS..-n.'lntu'so-nt-ntl-d-im-vt

RuSJLES AND DISCUSSION....... Chscmesc s anee s

@ffect Of Clove 3ize ind Nitrogen Ferbilizer.....

I.

IIT.

iv.

VL.

.3 e 2@

e o ¢ o a

The morphological characters of garlic plants

A) Bffect 0f CLOVE S12@iu.orirnencnernccnesen

B) iffect of nitrogen fertilizer..........c...

*

L]

) Effeet of clove size x nitrogen fertilizer.

The chemnical compogition oi garlic »lantsg.....

A) ffect of clove SiZ€uiisivnccansesnass

B) iffect of nitrogen fertilizer....

The totul yield of garliic.ceeeeen.n.
V) uffect of clove SiZ8....ivenscsso

R) &ffect of nitrogen ferdiliuer....

s

E}

a ®

L

0

°

*

L}

.

o

..

~p

@ @

3

C) wilfect of clove size x nitrosen fertilizer

The grading oi bulbs at harvest........

4) [iffoct Of clove SilZ€euueceseneneonsas

B) #ffeet of nitrogen fertilizer.....

The morphoiogical characters at ting
A) dffect Of clove SiZCeee v vesnanss

3) Ufiect of anitromen fertilizer....

The cheulcal cospogition or garlic rlants

N VESE s e et e eacosnrsasrenosssncsansnns
A) mffect of clove gize,
B) #ffect of nitrogen fertilizer....

Central Library - Ain Shams University

PRI

s 0 a s 0

L )

LN

L]



S

P

iddfect O soliar Spray With Magnesiuww nd Manganese
S‘\,L:L‘;)‘:‘l‘jteollQ'ul.-u!i:;:-Dg-.Qn:qulx%'.liltailﬂoiinciqil L‘)O

n".‘i.a -lit }1611‘“}’@ [Ch# trlme “« % 8 8 & {4 F # 0 F 5 a4 K 4 & & & E § 25 8% u ko A B {j‘j‘
I- the eifect oI loliar spray on the yleid.... o0

IT- The eitect oi icliar gpray on the morpholo-
sical characters of garlic plants..icseeeses (63
B-’ Du-I‘iI]g Storagsblh...iooilll.ﬂ‘.l'..iI'lllllb.' 66

I—- iffect of micro elements on gsprout percent-
age of garlic bulbSsveiiiesietosseracreense 65

I~ The effect of foliar spray on the tobal loss
percentage of garlic bulbseieivvessciecnwee. 68

I1IT- iffect of micro elements on the regpiration
rate O:f garlic bulbs"'IblIlﬂl‘l‘Q!lllOolﬂl 75

IV~ iffect of micreo elements on the chemical con-
tel‘l’bs Of gwlic bulbs..“‘-..‘l..l-‘l.‘l..‘.. 76
Effect Of Ioliar Spray With MHesevocaosrasearsresssnees 20

."{.. At harvest tj-r&e .."'.""'....l...!l'l.l.l..‘ 80
I~ wifect of preharvest ioliar application with

I‘J}I. con the total yield.ll.ll.Oll.'..lleoull 80

:). Durj.flé:; Stol‘Cige % P & 0 B SR BT ISP LA D NTY PSS e e b sy 82

I- .ffect of preharvest foliar gpray on the
total logs of zariic bulbSee et senessennsees &2

II- The eiiect of follar spray on sprout
inhivition of garlic bulbs.iseevsiivanavess Bb

IIT— The eilect of ifoliar spruay on the regspira-
rion rate ol garlic bulbg.e.es.ceirinnnveeans 86

IV—- pffect of preharvest foliar spray on the
chemical compogition of rmarlie ulbse...... 89

TIYPRT e

.3.vr.'._"‘..ix_f?.4---u-.o.»nonucau-e...t-c'aoeo'.s-..-----q...---g 118
TR TR OT e -

III.LLJt1‘L,L‘I,,_‘1 L\,Jl_[\.‘_'li-loio0l'l-e-c'.l.t|l.l’.|l90l¢ﬂ!|'......‘! 125

ARABIC SUMMLARY

Central Library - Ain Shams University



Garlic la one ol the luportant vegetablsz crops
o AN YR .  Mhe average Lotal acreage anounts to
about 12,000 ieadans with an average annual yield ov 4.11

tong per ieddan. 'The productlon is used in local consum-

ption and in exportation.

The amount of garlic exported increased from 38
tons in 1950 to 4210 tons in 1960 to 7900 btons in 19685,
This increage is very little in comparigon with onion.
Thig might be mainly attributed to many factors among
which bad kecping guality and infirmness of the bulbs are

the mogt important.

During storage garlic bulbg are liable to sprout-
ing, infection by diseases and a marked loss in the amount
(oh carbthQraté'stored in the cloves, It 1is necessary to
zeed garlic bulbs well during thelir storage to supplly

1

the local nariket with 1ts demund. Consequently, the study

ol Lactors ericcting kKecplaog Juality during starage of the

bulbg becolles one of paracount lupartance.
The aim of this investigation 13 Lo study:

1— The elfect ol clove gize and nitrogen level on

zrowth and yiecld ol garlic,
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L uifect of spraying garlic plants with microele-
wents namnely nagnesium  and nanganese.

3 .- dftect of spraying garlic plunts during their

growth with MI on keepinz quallty of bulbs.
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Tre litersvure dealing with gdrilc plants CAld ik
Jativam, L) wis quite scarce 44d surorisingly lacomplete.
Therefore, Ths literature on the onion will be discussed
herein because of its close Gaxonomlc relation to garlic

47) .

I. HWffect of nitrogen

Singh et al.,(66) found that nitregen, phosphorus
and. pobassium had a significant effect on height end fresh
weight of garlic plants, In addition, nitrogen had a
siznificant eifect on the nuUuDer of leaves and cloves,the
size of bulbs and the yield. The peak growth rate occurr-
ed at %5 days after planting, atfter which it decreased.
They added that at &5, 95 and 125 days aiter planting,
plants supplied vith 40 1b. Te, 80 oo ¥, and 40 itb. K.
had made more growbth than plants supplied with higher ratec
of Tertilizers. The same authers “ound that {stem/plant)
2 (leaf /plant) ratios were high during the intial grow-
th stages but later decreaged. With advancing age,the

leat area increased with increasing levels of nitrogen.
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U bthae bagis of gand culture sxoerisent with gar-
lic plant, early maturation of bulbs was noticed in ritro.
Fen and phosphorus dericiencies, (18). ibsence of Litr o-
gen had depressed both the tobal nitrogen and the total
pnosphorus of the plant. DPaance et al.,(54) revorted that
application ox nitrogen to onion significantly inecreasged
plant height, mumber of leaves, votal weignt of thant,
weight of top growth, fresh weight of bulb, leangth of
bulbsg and cured bulb weilght. They added that increasing
levels oi nitrozen increased the yielu of bulbg., Devwnes,
(17) stated that when nitrogen was limiting, its applica-
tion caused L . ;lj@i”ff;ﬁt??ﬁ?ﬁwge in the growth of
ieaves and bulbs. Garolus, (11) on the basis of onion
ary welght rfound that high levels of mitrogen application
increased the nitrogen centent of both leaves and bulbg
oy 30 %, the manganese contant oy the toliage by 400 7

and oi the bulbs by 180 % over the lezs level,

Queddeny et al. (59) on “he basis of 3 vears trial

—_

Ol Granex onions and by avolying av.onius suliphate, cal-
clu: super hosohats ang sobagslua chloride alone and in
all possible coubinations a- rates ox 750, 100C or 1250
Zs./ha. found vhat adtrogen applied alons or in conbinatio

witn phogphorus a with P + X mave rileld sizniiicantly
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ciL LR Loleraencas due o At 2L L pL Lo etiong,
gield Loon plodits which recedved adtrogen up o mid or

N

lave May was equsl Lo or slightly ki her thai those fronm
plants wilch received nitrogen until harvest, (37). Roth
oy growth and bulb yields were reduced when nitrogen
application was discontinued irow the later half of April,
(37). Reductions in bulb growth and yield were much more
narked when the nitrogen supply was stopped during March,
and the bulbs formed were round rather than flat. Plants
which began receiving nitrogen in late web. or early March
sroduced growth and yield similar to those of the control
which received nitrogen throughout the whole period, (37),
but when nitrogen was not supplied until late Varch ar
April, growth could not cateh up with that of controls.
Sulb yield was not reduced by omitting the nitrogen for
one month. Concerning the plant content, nitrogen and dry
watter in ‘the onion top inereased Irom larch until May,
(37), the increase in April being particularly striking.
In bulbs, nitregen and dry satter contents increased rapid-
ly sfrom widdle or late April uantil harvest, (37)., 1In
Japarn, the period from mid ar late March to id or late

May 1s the critical period ior nitrocen supply to onionsg
o <O L ¥
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(ATY . Grebinsiky wnd Fopovic, - 27 conelu
rleid of onion lsaves was rbtained whern bhe percentage of
altrogen costent in leaves was 1ot less than 3 % ol toe

ary weight.

The yield of onion inecreased by 22 amd 37/ % over
control by the application of 50 and 100 Ib. of nitrogen
respectively (2), and it increased with increase in level
of nitrogen alone and in combination with P (6l1); and a
complete fertilizer with high P (7); with application of
40 pounds of nitrogen per acre (7)., lLxcess oif nltrogen
oroduced excess of growth of the tops and light straw
ccloured bulbs (7). The most economic dose of nitrogen
wag of 67.25 kg./ha. which resulted in 80.2 % increase

over bthe control (62).

ITI. wffect of clove size

Concerning seed size, Dtagoubo, (14) planted gar-
lic cloves with anc without gtorage leaves 1n his experi-
ment and concluded that wineral deficiency gympooms | 1.0.I0)
appeared at first on the no -sgtarage leal treatment. This
evidence was based on that plants Irom no - storage leaves
gshowed deficiency symptoms earlier than whole clove., Inec-

reasing bulb size oi oniong of "Yellow Glcbe" caused on
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siant and per scre, (40%; larger onion sttty gave

sield than gnaller 0ne (n5%, musber, lengtl, dry <elght oL

cubular blades per plant, nuuwber, length and dry weight ©
the neck and big mother bulb produced about 50 and 117 kg
of seeds per feddan more bhan the pedium and small one
respectively (19), the number of shoots per plant (&),
nurber of leaves and seedstalks, dry matter content of
leaves, seedstalks and umbells (50, &4), the number oI
seedstalks (53%). On the other hand 7arid and sbd-sl-Gabern,
(75) found that the seed yleld per plant was not affected
by bulb size when they used Two different onion bulb size
welzhing 52 and 118 giis. for the mediuvm and big one I'es-—

pectively.

ITT. iffect of Manganese

Manganege ig equally easential ior the growth of

seedlings and netabolisw ol nigher plants. A5 a trace
element it resulates the developuent and Srowth and is onch

aplaced by any other elenent i its sunction. Sloreover
8 J J

nanganese plays prime role in sugars ioriation and metabo-

liam. Sugar and starch are reduced 1n manganese dciiclent

plants (65). In additlon, manganese increased the yleiu

2]
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nsing 30 pounds on oa silty loawm soil, (257, L0RC pounas,

(29), and 200 pounds of Manganese gulphate per dere on

=13 i - = A A : T T4 ~ - 4 - p : PR
slightly to medium alkaline peat (28), 7% poundg per acre

&2

in greenhouse experiments with a sedge peat having a
reaction of about 6.2 (51), and 38 pounds per acre in
field with peat (51). Stuart (69) recommended 150 -~ 200
pounds per acre as a minimum treatment. Jagodin (38)
cbtained better growth of onion when treated the soil with
a mixture of gome wminor elements contazining 0,1 % nanga—

nose.

Manganese plays a specific role in hydrogenation
of oxygen to hydrogen peroxide (22), accelerates the
assinilation of O, (22), the absorption of nitrite (41,

G5y, and stimulates regpiration and o, output (9, 34),

IV, miftect coi Mzleic hydrazide

Growvith-regulating substances have been used exten-—
sively on horticultural crops to prevent sproubting and
keeping quality during storage. Several Investigators
have obgerved that preharvest applicabion of growth regu-

lators such ag ME. may alffect the keeplng quallity of garlic
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MH. dinhibited Sprouting by spraying Sdovotian ST
lic nlants at a rate of 2500 p.p.m. two weeks before hap-
vest (71), during starage onion foliar sprayed plants 7 and
10 days before harvest with concentration of 500 and 1000
(56) at a rate of 1200, 1800 and 2400 p,p.m, 7 and 15 days
before harvest (74), at a rate of 2000 -~ 3000 p,.p.m. 1 to 3
weeks before harvest (1, 12, 26, 5, 60, 70, 72), during
gtorage sprayins, onion plantsl, 2 or % veeks befors harvest
with concentrations nf 1500, 2500 or Z500 p.p.m. reduced the
sprouting of bulbs, stored 4t 4°C and 85 % relative humidi-

ty or at ordinary atmospheric conditions (39),

Keeping quality of Allium species was affected
greatly by treating plants with M, (1o, 36, 42). Kepkowa,
(42) treated cnicng with M, at conceatratione of 2500 to
5000 pupem. and Found that thisg chemical reduced the wel b
loss of the bulbsg duwing storaze., The iceepling quality of
& "poor keepiis™ onion variety liike "iurly Yellos Globe
°r varletles srown under peoer condlibicng was imvroved te
a greater degree by the MH. SFrays than was the itecping

duality of a "rood keeping® variety grown umder opbimum
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