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ABSTRACT :

The effect of N-level along with its frequency of application on
growth and assimilation = performance in Egyptian, Chinese and
American garlic cultivars was studied, Rates of relative growth, net
assimilation and ecomomic assimilation as well as harvest index were
considered as indices to growth and assimilation performance in
plants.

At the early growth period, Egyptian cultivar achicved the
highest record in both relative growth and net assimilation rates.
Whereas, the Chinese cultivar showed superiority in economic
assimilation rate at all tested growth periods. It could also be
considered as a high yielding genotype, as it was characterized by the
highest harvest index, followed by the American and Egyptian
cultivars.

The effect of applied N-level on both rates of relative growth
and net assimilation seemed to vary according to growth peried.
Besides, increasing N-level of application led to increasing economic
assimilation rale.

Splitting N in two egual doses was more effective in increasing
relative growth rate compared to splitting in three equal doses. The
two doses splitting of nitrogen also proved to be of higher effect on
both economic and net assimilation rates.

Key words : Garlic, growth, Nitrogen, fertilization,
assimilation, and yield.

1,2 & 3 - professors of vegetable crops, 4- lecturer of vegetable crops.

27




INTRODUCTION

As no flowering could be obtained from garlic plants, it
becomes difficult for breeders to put hands on new genotypes
and consequently importation and evalvation of new garlic
cultivars are very active and quick methods in garlic
improvement, .

Nitrogen is the nutrient that proved to have the
greatest effect on garlic plant growth and mefabolism and
consequently on bulbing. It thus; was reporied to improve
bulb weight, diameter and dry matter percent in Egyptian
cultivar of garlic. Nitrogen also increased fresh and dry
weights in leaves of the Chinese garlic cultivars.,, whereas no
significant variation. in bulbing ratio was observed (Maksoud
gt al,. 1984 a). Much of the success in garlic growing lies in
supplying nitrogen at the right time. Therefore, N was more
beneficial when added to garlic within two periods, 60 and 90
days from planting (Ismail et al, 1980).

The aim of this study is to determine the fittest N-dose,
along with its right time of application, for three garlic
cultivars in relation to plant growth and assimilation
performance.

MATERIALS AND METHODS

Two field experiments were conducted to study the
response¢ of three garlic cultivars, i.e. Egyptian, Chinese and
American to N-fertilizer levels, i.e. 0, 30, 60 and 90 kg
N/feddan (feddan = 4200 mz), and its frequency of
application, i.e. splitting in two or three equal doses. The
design of the experiments was split split-plot ‘with four
replicates where cultivars, N-levels and number of N-
fertilizer doses were arranged as main, sub and sub-sub plots,
respectively.

The tested nitrogen levels were equally splitted in two,
i.e. 30 and 60 days from planting, or three, i.e. 30, 60 and 90
days from planting doses. Ammonium sulphate (20.50% N)
was used as a source of nitrogen.
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Sced bulbs and their included cloves were sclected for
uniformity in shape and size, and planting took place on
October, 5th and 8th in 1984 and 1985 seasons, respectively.
The normal practices of growing garlic were adopted.

During the growth period, three plant. samples were
obtained at 20 day intervals beginning 90 days from planting.
Each plant sample consisted of 10 guarded plants taken from
the two innmer rows. The following data were recorded using
the plant samples:

1. Relative growth rate (RGR) :
In Wi-InW
RGR = “TllhT'z) O (mg/gm/day) -(Richards, 1969).

Where @ W1 and Wq are the plant dry weights at Tj and Tg,
respectively, but T and Tp arc the times of sampling.

2. Net assimilation rate (NAR) :

_Wo - Wy Log L2 - LogLi
NAR =7==—77 X t7 - ti

(mg/cmzlday) -

"(McCollum, 1978).

Where : W1 and W2 are dry weights of planis at t] and 12,

L and L2 are leaf area at t] and {2, but ty and tp are

time of sampling.
3. Economic assimilation rate (EAR) :

"EAR = D, Wt bulb / dt X 1/L. (mg D.Wt in bulb/. cm2/day)
(Harper, 1963)

Where : D.Wt bulb = dry weight of bulb, L = leaf area, and t =
time, . EAR is, thus, analagous to NAR as used traditionally,

but changes in product dry matter, rather than in total plant
weight over a time interval, "dt" are used in its calculation.
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4, Harvest index (HI) :

The harvest index was used as a migration
coefficient (Singh and Stockopf, 1971).

_ Bulb dry weight [Economic yield]
~ Whole plant dry weight {biological yield]

HI X100

(Coombs and IHall, 1982).

Data were subjected to proper statistical analysis according to
Snedecor and Cochran, (1967). The data expressed as
percentages were transformed to are sine values prior to the
statistical analysis. Soil physical and chemical analysis was
done (Table 1)

RESULTS AND DISCUSSION

1.

1.1 Effect of cultivar :

Significant variations in relative growth rate and net
assimilation rate were noticed due to grown cultivar (Tables 2
and 3).

However, the variability among cultivars in the above
mentioned growth indices seems to be dependent on growth
period.

At 90 - 110 days plant age, the Egyptian cultivar
achieved the highest record in both relative growth and net
assimilation rates, followed by the american and then the
Chinese cultivars,

At more advanced growth period, i.e. 110 - 130 days
from planting, the American cultivar insignificantly
exceeded the Egyptian with regards to both relative growth
and net assimilation rates, whereas the Chinese cultivar came
later in this connection. This result may be interpreted on
the basis that the American cultivar proved, as shown from
the field observations, to be of lated growth and maturity as
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Table 1. Seil physical and chemical analysis (Depth 0-40 cm).

Particles fractions %
------------------------------------------------- texture grade
Coarse Fine Silt Clay

sand sand
2.10 17.33 51.70 28.87 Silty clay loam
pH EC* C.ECx* Seluble ions in soil paste
1:2.5~ {m mohs/ (meg/100g extract {meg/110 g_soil).
water:soil | cm) s0il) CaZt Mg?* Na* K+ HCO3y- ClI° 804
suspension
7.9 1.0 31.6 10.9 8.8 4.2 0.8 7.6 6.0 11i.4
* Electric conductivity
**  Cation exchange capacity
Nutrient status on soil (ppm)
in soil extract in 1:2 Soil-DTPA extract
........................................................... B
N P K Fe Mn Zn
120 27 45 0.65 1.45 0.76 0.81
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compared to the other tested cultivars, Maksoud et al. (1983 a)
came to the same conclusion.

[t worths mentioning that both rates of growth and net
assimilation appeared to be higher when assessed at the
earlicr growth period, Results may be explained again on the
basis  that the photosynthetic efficiency was higher dui’mg
the ecarly stages of plant growth. ©

1.2 Effect of nitrogen level :

The effect of applied nitrogen level on both relative
growth and net assimilation rates seemed to vary -according to
growth period. At the early period of growth, i.e. 90 - 110 days
from planting, both growth and assimilation rates were
decreased due to increases of nitrogen level, so the check
plants achieved the highest records. At more advanced
growth period, i.e. 110 - 130 days from planting, the opposxte
was true (Tables 2 and 3).

Results could be explained on the basis that nitrogen
supplies affect growth and assimilation rates in plant mainly
by altering the size of the photosynthetic apparatus (leaf
area) and it may also affect leaf efficiency (McCollum, 1978).
The enhancement effect of N was observed 1o be delayed in
the season giving opportunity for growing plants o
assimilate the absorbed nutrients. Similar increase in NAR
was observed by Dyson and Watson (1971) due to N application
in potato.

1.3 Effect of N-frequency of application :

As it can be seen from data in Tables (2 and 3), the two
equal doses application of nitrogen was generally more
effective for both growth and net assimilation increase rates
as compared to the three ones. This result was true for both
the periods of 90 - 110 or 110 - 130 days from planting.

Results could be interpreted as the two equal doses
application of nitrogen gave the opportunity for adding the
total fertilizer dose at earlier and more active growth period,
thereby ensuring favourable nutritional status for growth
and assimilation in plant.
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Table 2 B. Effect of nitrogen fertilizer, level and frequency of application, on relative growth rate (RGR : gm/gm/day) of three garlic cultivars

at the period of 110 - 130 days from planting.

N-frequency of Two doses Three doses Average
application
N-Level Kg/f .
N-fed Check 30 60 S0 mean 30 50 o0 mean cheek 3¢ 60 S0 mean
Cultivars
116 130 _dnys _[rom_planling
- 1984 -

Egzyptian 06.0077 0.0085 0.0076 0.0094 0.0085 0.0072 0.0047 0.0058  0.005% 0.0077 0.0079 0.0G562 0.0076 0.0074
Chinese 6.0002 0.0074 0.0029 0.0049 0.0031 0.0050 0.0034 0.0013 0.0013 G.0002 0.0082 0.0032 0.0018  ¢.0009
Amerigan 0.6036 0.0091 0.0181 0.0165 0.01466.0056 0.0144 0.0157 0.0119 0.0036 0.0074 0.0i63 0.0161 ©.0109
Mean - 0.0038 0.0083 0.0076 0.0103 0.C087 0.0073 0.0052 0.0067 0.0064 0.0038 0.0078 ¢.006 0.00673

L.8.D. (P = 0.05) : Cuitivar (A) = 0.0001 N-Level (B) = 0.0001 )

N-frequency of appl.  (C} = 0.0001 A x B = 0.0002 A x C = 00002 B x C = 0.0002 A X B x C= 00004

- 1585 -

Egyplian 0.0106 0.0112 0.0072 0.0085 0.0090 0.0094 0.0058 0.0047 0.0066 0.0106 0.0103 0.0065 0.0066 0.0085
Chinese 0.0025 0.0044 0.0004 0.0018 0.0036 0.0070 ©.0011 0.0009 0.0023 0.0025 0.0082 0.0008 0.06014 0.0029
American 0.0008  ¢.0085 0.0135 G.G150 0.0123 0.0076 0.0110 0.0133 0.0106 0.0008 0.0081 0.0123 0.0124 0.0084
Mean 0.0046  €.0097 0.0068 0.00843 0.0083 0.0080 0.0052 0.0063 0.006 0.0046 0.0079 0.0060 L0068

L.8.0. (7 = 0.05) - Culivar (A) = 0.0002 N-Level (B) = 0.0002

N-frequency of appl. (C) = 00012 A x B = 0.0003 A x C = 0.0002 B x C =0.0024 A % Bx C=00004
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Teble 3B. Effect of nitvogen ferclizer, fevel and frequency of application, or net assimilation rate (NAR mgfem?fday) of three gatlic culivars
at the peried of 110 - 130 days from planting, ) ’

-Freguency  of Two doses
application
N-Leve] Kgf
N-fed Check 30 6C S0 mean 30 60 5 34] mean check 30 50 50 meun
Cultivars
110 - 130  days from planting
- 1984 -
Egyptian 0.23 .29 0.1% 0.39 0.29 0.25 0.18 0.18 0.20 0.33 0.277 0.1% 0.29 0.27
Chinese .01 0.36 a.16 0.23 .14 .14 0.16 0.06 0.06 G.01 0.3¢ 0.16 0.09% 0.11
American .17 0.58 0.8% 0.72 0.6% 0.25 0.61 0.69 0.52 .17 0.36 0.75 0.71 0.50
Mean 0.17 .37 0.51 0.45 0.37
LSD. {2 =005) Caluver (A) = 0011 N-Level {B) = 0.011 .
N-freguency of appl () = 0.009 Ax B =0.020 AxC=10816 BxC=20018 AxBExC=20032
- 1985 -
Egyptian 0.45
Chinese .12
American 0.01
Mean .19
LSD. (P =005): Colivar (&) = Q006 M-Level (B = 0.01

N-frequency of sppl. (C) = 0.08 A x B = 0017 AxC=0013 Bx C=0016 AxBxC=0027



1.4 The._interaction's _effect :

The interaction of cultivar and nitrogen level of
application significantly affected relative growth raie where
the ‘American cultivar with no N-addition achieved the
highest - record. This result was "true in the first season,
whercas the Egyptian cultivar receiving 90 kg N/fedd. being
higher in the second season. On the other hand, the lowest
record in RGR as assessed at the period of 90 - 110 days from
planting was obtained- with the -Chinese cultivar receiving 90
kg Nffedd. At more advanced growth stage, i.e. 110 - 130 days
from planting, the Chinese cultivar receiving no N in 1984 or
60 kg Nffedd. in 1985 had lower RGR.

The interaction of cultivar and N-level significantly
affected NAR. At the earlier growth period, i.e. 90 - 110 days
from planting, the American cultivar with no  N-addition
gave the highest NAR; whereas - the lowest record was
obtained with the Chinese cultivar receiving 90 kg N/feddan.
At more advanced growth stage, i.e. 110 - 130 days from
planting, the highest value of NAR was obtained with the
American cultivar when 60 and 90 kg N/fedd. were applied in
1984 and 1985 seasons respectively.. At the -above mentioned
growth period the Chinese cultivar receiving 60 kg N/fedd.
gave the lowest value of NAR in both scasons. i

The interaction between grown cultivar and time of N
application exerted no significant variation in either relative
growth or net assimilation rates when assessed at 90 - 110
days plant age. At more advanced growth stage, i.e. 110 - 130
days from planting, the American cultivar receiving the two
equal doses of mitrogenous fertilizer significantly ‘had the
highest RGR and NAR values, whereas the Chinese cultivar
receiving the. three equal doses of nitrogen was of the lowest
records. : . ‘

Regarding the 'interaction of N-level and its frequency
of application, data show that the two equal doses application
of 30 kg N/fedd. gave the highest RGR as assessed at the
period of 90 - 110 days from planting. At more advanced
growth period, i.e. 110 - 130 days from planting, the addition
of two equal doses of 90 kg N/ffedd. in 1984 and 30 kg N/fedd.
in 1985 proved to be more beneficial in this connection.
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However, data in Tables (2 and 3) indicated that plants
receiving no N addition gave the highest NAR, whereas those
receiving 60 kg N/fedd. as three equal doses had the lowest
records. These results are true when NAR was assessed at the
period of 90 - 110 days from planting. At more advanced
growth stage, i.c. 110 - 130 days from planting, the two equal
doses application of 90 or 30 kg N/fedd. resulted in the
highest values of NAR in 1984 and 1985 scasons, respectively.
At the above mentioned period, the lowest NAR was obtained
in plants receiving 60 kg N/fedd. splitted in three equal
doses.

Concerning the three-factors (cultivar, N-level and
frequency of N application) interaction effect, it resulted in
significant variation in RGR at the latest growth period only
where the highest record was obtained with the American
cultivar receiving two equal doses of 60 and 90 kg N/fedd. in
the first and second seasons, respectively. In this connection,
the lowest RGR was noticed with the Chinese cultivar
receiving 60 kg N/fedd. splitted in three equal doses.

Also, the three factors-interaction effect caused
significant variation in NAR at both studied growth period. At
the early growth period, the American cultivar achieved the
highest NAR when -the plants received two equal doses of 30
kg N/fedd. At the latest growth period, the American cultivar
receiving two equal doses of 60 and 90 kg N/fedd. in 1984 and-
1985 seasons, respectively, achieved the highest NAR. At this
stage, the lowest NAR was obtained with the Chinese cultivar
receiving three equal doses of 60 kg N/fedd.

Quantitative estimates of EAR should be a useful adjunct
to NAR in optimizing plant populations and planting
patterns, studying effect of differing nutritional regimes on
growth and yield, and in comparing relative efficiencies of
species or varicties as partitioners of bioldgical energy.

2.1

Economic assimilation rate seems to be increased with
plant age, as the highest values were obtained at 130 days
from planting, This result was true with all tested cultivars
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and possibly couid be due io the reduction in the formation of
new vegetative growth at the latened growth stages, thereby
increasing the migration of metabolites towards bulb as
storage organ. Improving economic assimilation rate as
previously defined is thus quite expected.

A varietal variation in the economic assimilation rate
could also be observed from data in Table (4), the highest
record was obtained, with slight discrepancies, with the
Chinese cultivar. This result was true at all tested growth
periods. At the earlier period, i.e. 90 days from planting, the
Chinese cultivar was followed by the FEgyptian and the
American cvs, At the latened periods, i.e. 110 and 130 days
from planting, the American cultivar ecxceeded that of the
Egyptian one,

Results may be explained to be due to the variation in
the relative efficiencies of the varieties as partitioners of
biological energy. This drawn suggestion was previously
discussed by McCollum (1978).

The superiority of the Chinese cultivar in EAR,
particularly at the earlier growth period, was consistent with
field observation as this cultivar always showed earlier
bulbing compared to the other tested cultivars. So, the earlier
bulbing is logical to be followed by increased accumulation of
dry matter in bulbs. The Chinese cultivar was also reported
by Maksoud etal. (1983 a and 1984 b) to be earlier in bulbing
comparing to the Egyptian and the American cultivars.

2.2 Effect of nitrogen_level :

Increasing the nitrogen level of application led to
increased economic assimilation rates of the plants (Table 4).
The 90 kg N/fedd. dose gave the highest EAR values as
assessed at 90 days plant age. The 60 kg N/fedd. dose proved to
be more effective at more advanced growth stages, ie. 110
and 130 days from planting,

Nitrogen supplies increased dry matter accumulation
in storage organ of garlic by improving both photosynthetic
apparatus (leaf area), leaf efficiency, and net assimilation
rate, and thus enhanced EAR is quite expected. '
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Fffect of nitregen fertilizer, level amd frequency of zpplication, om cconomic assimilation rate

(EAR : mg D. wt bulb / cm? / day) of three gariic cultivars at 90 days from planting.

-frequency of Two doscs Three doses Average
application
N-Level Kgf
Nffed Check 30 &0 £ mean 30 50 S0 mean check 30 &0 S0 mean
Cultivar
9 days from planting
- 1084 -
Egyptian 0.068  0.066 0.061 0.066 0.064 0.066 0.060 0.066 0.064 €.068 0.066 0.061 0.066 0.065
Chingse 0.047  0.065  (.102 0.107 0.091 0.060 0.068 G.105 ©0.088 0.047 0.063 0.100 0.106 0.079
American 0.06% 0074 0.070 0.068 0.068 0.05% 0.050 0.054 0.054 0.068 0.067 0.060 0.051 0.064
Mean 0.061 0.068 0.078 0.080 §.080 0.062 0.069 0.075 0.06% 0.061 0.065 0.074 0.078 0.070
LSD. (P =005 ) : Cultivar {A) = 0.0036 N-Level (B) = 0.6015
N-frequency of zppl. (C) = 0.0039 A x B =0.0026 AxC=00031 B=xC=0.0031 Ax B x C=0.0055
) - 1985 -
Egyptian 0.070  0.071  0.065 0.070 0.069 0.070 0.076 0.067 0.074 0.070  0.071 0.07: 0.069 0.070
Chinese 0.051 0.0664 0.100 0.086 0.083  0.050 0.087 ©.079 0.072 £.051 0.057 0.09%4 0.083 0.971
American 0.050  0.063 0.048 0.074 0.062 0.053 0.046 0.058 0.052 0.65¢ 0.058 0.047 0.066 0.055
Mean §.057 0.066 0.07t 0.077 0.071 0.058 0.070 0.068 0.065 0.057 ©.062 G.071 0.073 §.066

New L.S.D. (P = 0.05) = Cultivar
N-freguency of apph. (C) = 0.0037

(A) = 0.0040
AxB

N-Level (B) = 0.0021

=0.0031 AxC=00340 BxC=00025 A x B xC=00048
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: Effect of nirogen fermilizer, level amd frequency of application, om economic assimilation rate
(EAR : mg D. wi bulb / cm? [ day) of three gerlic cultivars at 130 days from planting.

N-freguency of Two doses Three doses Average
application

N-Level Xgf
Nifed Check 30 60 o0 mean 30 &0 S0 mesn check 30 60 80 mean
Cultivars

130 days from planting

.- 1584 -
Egvptian 0.144 €.175 0.210 0227 0.204 0.195 0.197 0.199 0.197 0.144 0.185 0.204 0.213 0.187
Chizese 0.18¢ 0202 0.242 0245 0230 0.02 0223 0.213 0.213 0.18%  0.202 0.233 0.22% 0.213
American 0.174 0.236  0.248  0.208 0231 0177 0235 0.202 0.211 0.174 0.217 0.242  0.205 0.210
Mean 0.169 0204 0.233 0227 6222 0.198 0.218 0.205 0.207 0.169  £.201 0.226 0.216 ¢.203
L3D. (P =005 ): Calivar (A) = 0.0024 N-Level (B) = 4.0042
N-frequency of appl. (C} = 0.0019 AxB=00049 AxC=00027 BxC=00027 AxBxC=0.0030

- 1685 -

Egypilan 0.142  0.191  0.209 0.225 0.208 0.207 0.216 0.198 0.207 0,142 0.19% 0.213 0212 0.192
Chinese 0.181 0.22¢ 0.260 0.269 0.253 0.188 0.247 0.274 0.236 0.181 0.209 0.254 0.272 0.229
American 0.155 (.28% 0.288 0252 0.276 0.238 0.261 0.220 0.240 0.155 0.264 0.275 0.236 0.233
Mean 0.159 0.236 0.252 0.249 0246 0211 0.241 0.231 0.228 0.159  0.224 0.247 0.240 0.218

LSD. { P =0.05): Culidvar (4) = 0.0020  N-Level (B) = 0.0045
N-frequency of appl. (C) = 0.0050 AxC=00034 BxC=00032 AxB=xC=00041
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2.3 Effect of N-frequencv of _application :

The two equal doses application of nitrogen was more
effective for increasing EAR in garlic plants as compared to
the three equal doses. This resuit may be interpreted as
increases the number of N doses was followed by latened
vegetative growth, and consequently, a reduction in the
amounts of metabolites migrated towards bulb as storage
organ.

2.4 The interaction's cffect :

With slight discrepancies, the highest EAR record was
obtained with the Chinese cultivar receiving the highest N-
fevel of 90 kg N/fedd. (Table 4). This result was true in the
first and second assessments, i.e. at 90 and 110 days plant age,
whereas in the third assessment, the American cultivar
receiving 60 kg N/fedd. proved to be superior.

An interactive effect between cultivar and frequency
of N application could also be noticed to affect EAR. In this
connection, the Chinese cultivar achieved the highest EAR
when N was applied in two equal doses. This result was true at
90 and 110 days from planting, whereas at the more advanced
growth period, i.e. 130 days plant age, the two equal doses
application of N proved to be more effective with the
American cultivar.

The positive response of the Chinese cultivar to high
N-level that was noticed at the earlier growth periods could
be interpreted as a characteristic of the early bulbing of this
cultivar (Maksoud, et al. 1983 a and 1984 b). The migration of
metabolites towards bulb begins early, and is highly reflected
on EAR,

Besides the above mentioned, the Chinese cultivar
seems to have an early response to the two equal doses
application of N, and this could be interpreted on the same
basis of earlier bulbing.

It could also be noticed from the data that the two cqual
doses application of the relatively high N-levels, i.c. 60 and
90kg N/fedd. depending on plani age, was more effective in
EAR.
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With regards to the three-factor interaction effect, it
seems likely that the Chinesc cultivar receiving two equal
doses of the relatively high N-levels, ie., 60 or 90 kg N/fedd.,
is of superior EAR as assessed at 90 or 110 days plani age, the
American cultivar receiving 30 and 60 kg Nffedd. in 1984 and
1985 seasons respectively, achieved the highest EAR,

3. Harvest index {(HD

3.1 Effect of cultivar ;

Based on the harvest index, the Chinese cultivar could
be considered a high yielding genotype, as it was
characterized by the highest harvest index (Table 5). In this
connection, the cultivar was followed, with slight exceptions,
by the American and then the Egyptian cultivars in a
descending order. Obtained results could be explained due to
the high coefficient migration in the Chinese cultivar on one
hand and to its high potentiality of carbohydrate synthesis
on the other hand.

3.2 Effect of nitrogen level :

The harvest index positively responded to nitrogen
application (Table 5). The high doses of N were observed to be
more effective on this assimilation attribute.

The favourable effect of nitrogen on harvest index is
quite expected due to the key role of this nutrient in plant
metabolism  particularly the photosynthesis process, factor
which is ultimately reflected on dry matter accumulation in
plant organs.

3.3 Effect of N-frequency of application :

The two equal doses application of nitrogen had a
higher effect on the harvest index in garlic plants (Table 5).
The obtained results appeared to be logical since the further
splitting of added fertilizer gave the opportunity for further
and latened vegetative growth, thereby reducing the surplus
of metabolites migration towards bulb. Similar conclusion
was previously drawn by Midan ¢t al. (1982) on onion.
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Table S B: Effsct of niirogen femilizer, leve! and frequency of application, on harvest imdex (HI %)
of three garlic culiivars at 110 days from planting.

N-frequency  of Two doses ‘Three doses Average

zpplication
N-Level XKg/
Nffed Check 30 60 =Ly mean 30 &0 S0 mean check 30 56 50 mecan
Cultivars

110 days from planting
- 15984 -

Zgyplian 2580 23.04 2920 30.76 27.67 22.16 28.26 26.78 2573 2590 22.60 28.73 2877 26.60
Chinese 2317 28,70 38.50 48.13 3858 26.27 39.09 4440 36.59 23.17  27.4% 35.00 46.27 33.98
American 23.36 27.82 3838 34.81  33.67 23.33 30.25 30.50 128.03 2336 2558 3444 32.66 29.01
Mean 24,14 2825 35.4% 37.90 3331 2392 32.53 33.8% 30.12 24.14 23522 34.06 3550

L3D. { P =005 ) Cultivar (A) = 2.28 N-Level (B} = 3.67
N-freguency of appl. {(O) = 112 AxB=422 AxC=316 BxC=387 AxBxC=416

- 1985 -
Egyptian 26.62 2346 27.12 .29.82 2680 21.00 26.6% 26.16 24.62 26.62 2223 2691 27.99 2594
Chinese 26.68 27.435  39.03 43,55 36.68 21.59 37.89 40.92 33.47 26.68 . 2452 3846 42.24 32.98
American 24.61 2746 28.17 28.78 28.47 2588 25.18 27.53 26.23 2401 2672 2718 28.16 26,52
Mean 25.77 2602 31.77 34.05 30.65 22.86 126.92 31.54 28.11 2577 2449 30.85 32.80

LS.D. ( P =005 ) : Cultivar {A) = 3.07 N-Level (B) = 2.55
N-frequency of appl. (€) = 057 AxB=357 AxC=23% BxC=411 AxBxC=450
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3.4 The interaction's effect :

With slight exceptions, the interaction between grown
cultivar and either level or frequency of N application seems
to affect harvest index in a trend similarly to that previously
observed economic assimilation rate. Thus, the Chinese
cultivar achiecved in general, higher harvest indices when
relatively high N-levels, i.e. 60 or 90 kg N/fedd. depending
on season and growth period, were applied. An exception
could be observed in 1984, when the American cultivar
receiving 30 kg N/fedd. seemed to achieve the highest HI
record at 130 days plant age.

With regards to the interaction of cultivar and
frequency of N application, it seems likely that the highest
HI is obtained with the Chinese cultivar receiving two equal
doses of fertilizer. This result appeared true at 90 and 110 days
plant age, whereas 20 days later the American cultivar had
higher HI when receiving the same number of N doses.

It is, thus, easily be conclude that the response of
garlic plants to ecither level or frequency of N-applications is
dependent on the behaviour of the studied cuitivar
particularly that deals with the time required for bulbing
and maturity.

The interaction between N-level along with its
frequency of application affected harvest index in a trend
generally similar to that previously observed with EAR. Thus,
in general, two equal doses application of 90 kg N/fedd.
resulted in the highest harvest indices assessed at the earlier
growth periods, i.e. 90 and 110 days from planting. At more
advanced growth period, i.e. 130 days plant age, splitting 60
kg Nffedd. for the same number of doses proved to be more
effective.

As for the three-factor interaction effect, it is evident
to conclude that, with slight discrepancies, two equal doses
applications at 90 kg N/fedd. gave the highest harvest index
with all tested cultivars.

48




REFERENCES

Coombs, LM. and D.O. Hall. 1982. Techniques in bioproducti-
vity and photosynthesis. Pergamon Press, pp. 171.

Dyson, P.W. and D.}. Watson. 1971. Analysis of the effects of
nutricnt supply on the growth of potato crops. Ann,
Appl. Biol. 69:47-63 (C.F. Agri. J., Vol. 70, 1978).

Harper, P. 1963. Optimum leaf area index in the potato crop.
Nature 197:917-18.

Ismail, Z., H. Habeeb, M. Saad, and A. Abd El-Kader. 1980.
Response of garlic to N rate and source, and PK
application on the sandy loam soil of southern Nile-
Delta. Agric. Res. Rev. 3:65-74.

Maksoud, M.A., M.A. Beheidi, S. Foda, A. El-Gezawi and T.M. El-
Sayed. 1983 a. Evaluation of garlic cultivars and date of
planting on performance. Egypt. J. Hort. 10(2):;121-128.

Maksoud, M.A., S. Foda, M.T. El-Sayed and H.M. Ibrahim. 1984 a.
Effect of different fertilizers on quality and yield of
garlic. Egypt. J. Hort. 11(1) : 51-58.

Maksoud. M,A,, M.A. Beheidi, S, Foda, M.T. El-Sayed and M.
Abdel-Aziz. 1984 b. Complementary study on the
evaluation of some garlic cultivars at different
planting dates. Egypt. J. Hort. 11(1):59-67.

McColluﬁ, R.E. 1978, Analysis of potato growth under
different P regimes. 11. Time by P-status interactions
for growth and leaf efficiency. Agron. J. 70:58-66,

Midan, A A.,, A.M. El-Bakry, and N.M. Malash, 1982. Growth,
chemical constituents and yield of onion in relation to
certain growth regulators application. Res. Bull. No.
508. Faculty of Agric., Zagazig Univ., Egypt.

Richards, F.J. 1969. Plant Physiology The quantitative

analysis of growth. Academic Press, Inc. 111 fifth
Avenue, New York, 10003.

49




Singh, J.R., R.P. Srivastava and V.G. Gowai. 1961. Siudies in the
nutrition of garlic (A, sativum L.) with special
reference 1o major elements, 11, Effect of NPK and
their combinations on growth rates, growth
efficiency, plant ratios, leaf area and moisture content
at different stages of life cycle., J. Sci. Res. 12:16-25.

Snedecor, CG.W. and G.W. Cochran. 1967, Statistical Methods.
6th Ed. The Iowa State Univ. Press, lowa, USA,

50




b { VAAY ) Z_;_sl);Ji {;Ji,a‘U Ol)h?‘ ilaa

" A el all il axidhey ot Jetedly el 5 US

-t
ol 5 Jetaslly ol 2GS o axilin) Ol s Sy P51 dsmnnsll g s L s 2
o Srpilly (grally pall s8]
Jetaithdaan o lall Jutaslt dans ¢ el paidl dins o Jurtedlh 8 LSy ol oy Ui LS
D pandh J3e Laly golasi¥l
cdetedll o el gl i o3 Shel (g mall il G aill a3 Sell 2 41
054 LS s Cngs A all Jolp s (gabans Y] Jutesl] Jaas 05 ol sl gl Lty
Cirall W b angs Spandl 250 Blle iy F v Tl B pann 1508 088 sl il e
gl o Sl
izt Jutatll oy peail] il Jins ga WS e 0p381 Blall olaadt b of Leb
et Joaa 5k I ol (0580 ] (gmms Take 0 s Wb il ) il 335 e
g )lazYi
sl dins 335 3 LU 8T 08 Gnisglin o Jho gV sl b 230sh i Lingd sy
O shms 05 pn e 3] TE00E 3 LS ¢ pglaie Sl S Lo sl TG 1)U el
kel o Sy (gslazi¥l Jutesl) Jans oo 3 S GBI G0 |

21




	1992_0027
	1992_0028
	1992_0029
	1992_0030
	1992_0031
	1992_0032
	1992_0033
	1992_0034
	1992_0035
	1992_0036
	1992_0037
	1992_0038
	1992_0039
	1992_0040
	1992_0041
	1992_0042
	1992_0043
	1992_0044
	1992_0045
	1992_0046
	1992_0047
	1992_0048
	1992_0049
	1992_0050
	1992_0051

