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ABSTRACT: Two field experiments were conducted in sandy soil
occupied by mandarin orchard at Wadi EL-Mollak region, Sharkia
Governorate during 2000/2001 and 2001/2002 winter seasons to
investigate the responsc of growth, forage yield and yield quality of
four berseem cultivars (Giza, 6, ,Gemmiza 1, Serw 1 and Local) to
three seeding rates (15, 22.5 and to 30 kg/fad.) the twelve treatments
(4 cultivars x3 seeding rates) were arranged in factorial experiment
by using a randomized complete block design. The results could be
summarized as follows:

The cultivar Giza 6 had the tallest plants, more number of
branches and leaves per plant, but its dry weight was in the second
rank. Also, this cultivar outyielded significantly the other three
cultivars in both fresh and dry forage yields, as well as gave the
highest starch value (SV) and total digestible nutrients (TDN).

However, Local cultivar showed inferiority to the other three
ones in number of branches and leaves as well as dry weight per
plant. So, it produced the least fresh or dry forage yields.

Increasing the seedmg rate from 15 kg/fad. to double caused
significant reduction 'in number of branches and leaves as well as dry
weight per plant, whereas plant weight, fresh and dry forage yields
as well as SV and TDN values were increased sigmificantly by any
increment of the sceding rate up to 30 kg/fad.

The interaction effect of cultivars x seeding rates on scasonal
fresh forage yield and starch value was significant. The results
reveated that vields of Giza 6, Serw 1 and Local cultivars showed
higher response to raising of sceding rate than that of Gemmiza 1

one.
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Giza 6 cv. gave higher SV than that of the other three ones,
under the highest sceding rate. SV of Giza 6 cv. responded positively
and continuously to mcneasmg the seeding rate while, this value of

Gemmiza 1 did not response

INTRODUCTION

Egyptian investors in the
newly reclaimed sandy soils prefer
planting orchards to planting
vegetables or field crops. Citrus
occupy the widest area in Eastern
and Western of Nile Delta, in this
respect citrus tree takes about 6 or
8 years from transplanting to gain
a profitable income.

A new multiple cropping
pattern is called Agroforestry “ a
coliective name for land-use
- systems which woody pérennials
(tree, shrubs, etc). are grown in
association with herbaceous plants
(crops, pastures) and livestock in a
spatial arrangement, a rotation or
both and in which there are both
ecological and economic
interaction between the tree and
non-tree  components of the
system. Agro-Horticultaral
practice is a  distinctive
arrangement of fruit trees and
crops with a specific space and
time. It is a new land use system
like Agroforestry and alley
cropping. which aims to exploit of
shared  ecclogical  resources.
Appropriate agroforestry systems
have the potential to: control

erosion, maintain soil organic
matter and physical properties,
promote efficient nutrient cycling
and increase food. fuelwood and
fodder production (Young, 1989).
Also, it could be added that
agroforestry has the potential to:
weed control specially when
multi-cut  crops were  used,
maintain initial soil moisture and
improve soil fertility when legume
crops are interplanted.

Berseem or Egyptian
clover (Trifolium alexandrinum,
L.) occupies an important role in
the agriculture of Egypt where has
enabled livestock. It provides high
yields of forage of exceptional
nutrition value whether consumed
directly as pasturage, green-chop,
conserved as hay or silage or
incroporated into pellets or other
feed stuffs. It fixes more than
714000 tons of atmospheric N,
annually in Egypt EL-Nahrawy er
al.. (1996). It improves soil
structure and tithe, and s
important for soil conservation and
reclamation (Abd El-Hady, 1993).

In Egypt. some
investigations were conducted in
this respect. Interplanting lentil
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with peach trees was a successful
technology to obtain double crops
and to increase land and water
used efficiency under rain fed
conditions (Ashour et al, 1992).
The interplanted maize between
palm trees produced an additional
grain yield as a gain ranged from
78.5 to 80.7% of solid planting
(Sarhan, 1994). Under agro-
horticultural system, wheat yielded
grain ranged from 7.21 to 9.87
ardab/fad. (Sarhan and Hammad,
1995). Peanut achieved of 1060
and 906 kg/fad. as pod yields by
interplanted it with the younger (5-
6 yrs) and older (10-11 yrs)
mandarin  trees,  respectively
(Sarhan, 2001).

Forage yield and quality of
Egyptian clover are influenced by
many factors including variety,
management  practices and
environmental conditions. Several
investigators (Bakheit, 1986 and
Abd El-Halim et al, 1998)
showed wide variation among
cultivars in growth parameters.
Cultivars also differ in seasonal
fresh and dry yields (Bakheit .,
1986, Younis e «l, 1988
Mohamed and Ahmed, 1995 and
Abd  El-Halim, 1998). The
productivity of the tested cultivars
in the newly reciaimed sandy soil
differed for individual cuttings and
seasonal yield (Abd El-Halim er
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al. 1993). Significant differences
among Sakha 4, Giza 10 and Giza
15 cultivars as well as Multifoliate
strain for fresh and dry forage
yields in first and third cuts as well
as seasonal forage yields (Bakheit.
2001).

Regarding seeding rate,
significant reduction in number of
branches/plant in the 2™ and 3"
cutting due to the increase of
seeding rate from 15 to 20 or 25
kg/fad. However, the forage yield
was significantly increased but,
the dry yield was not increased by
raising seeding rate (Assey et al,
1980). Sowing 24 kg of berseem
seed/fad. gave the highest fresh
and dry yields, starch value (SV)
and total digestive nutrients (TDN)
over the other two rates of 12 and
36 kg/fad. (Hussein er af, 1983).
Increasing seeding rate from 15 to
25 kg/fad. increased the fresh
forage yield significantly at the
first cut and total production of the
first season (Aly, 1989). Also, he
added that the effect of varying
seeding rates was insignificant on
dry forage yield, SV and TDN
values. Increasing seeding rates of
Fahl from 15 to 18.75 kg/fad.
significantly increased plant height
by 10.3% whereas, dry weight of
plants was significanily decreascd
as seeding rates increased up to
22.5 kg/fad. (EL-Shiekh, 1998).
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The aim of this work the
Egyptian clover (Trifolium
alexemdringm. 1.0 which named
“berscem”  interplanted  with
mandarin trees as legume crop and
the main forage for livestock
feeding  in  winter  season.
tvestigate the response of growth.
forage vield and vield quality of
the tested cultivars to seeding rates
and may be some potential of
agroforestry achieve.

MATERIALS AND
METHODS

Two field experiments
were conducted in sandy  soil
occupied by mandarin (Citrus
roticulate) orchard ai Wadi El-
Mollak region - Abo-Hammad
Disterct, Sharkia Governorate
during two successive seasons 1.¢.
2000/2001 and 2001/2002.

Each experiment inciuded
twelve treatments which were the
combinations of four Egyptian
clover-berscem - (Trifolium
alexandrinum. 1.) cultivars {Giza
6. Gemmiza 1. Serw | and Local)
with three seeding rates (15.22.5
and 30 kg/tad)) in a randomized
complete block design with three
replicates.

Each available area was
surrounded by four trees in corners
(4 x 4 m apart) to represent one
plot. which was about 12.86 m’
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(16-3.14 m" below mandarin tree).
Age of trees was 7 and 8 years old
and the average of the tree
dimensions was 145 and 1.32 m
for tree diameter. 1.86 and 1.97 m
for tree height. Light intensity was
determined above berseem canopy
and at a distance of 1 m from the
tree trunk was 5163 and 5008 lux
in the first and second seasons, in
a respective order.

Berseem seeds were sown
on 25" of October 2006 and 28"
of October 2001. phosphorus was
applied at 100 kg/fad. in the form
of calcium super phosphate
(15.5% P.05) at seeding date.
Seeds were treated by suitable
strain of Rhizohium  trifolti and
broadcasted on dry soil at the
studied seeding rate followed by
irrigation. The prevailing
agronomic practices in the region
were applied.

Four cuts were taken: the
first after 39 days from sowing:
the second after 54 days from the
first; the third after 38 days from
the second and the fourth after 38
days from the third.

A random samples of 20
plants were taken by hand half of
them were in about 1.25 and the
other halt'in about 1.75 m trom the
tree trunk. Thereafter. plant height
(em). number of vegetative
branches and green lcaves per
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plant were determined. Plants
were dried at 65°C until reaching
stability of weight which was
recorded in grams.

Fresh and dry forage ylelds
ton/fad) were estimated after
cutting whole plot by hand-sickle
to a stubble height of 8 cm.

In order to estimate the
forage quality, starch value (SV)
and total digestible nutrients
(TDN) in kg/fad were calculated
according the following formula.
Abou-Raya et al., (1981).

SV =0.435 DMP + 1.20

TDN = 0.625 DMP - (.15

Where DMP is the dry
matter percentage which was
determined by drying a sample of
200 g taken from chopped forage
in ventilated oven at 65 °C until
reached stability of weight.

All data were statistically
analyzed according to the method
described by Snedecor and
Cochran  (1967).  Significant
differences among means were
judged with the help of Duncan’s
multiple range test (Duncan,
1955). In interaction Tables,
capital and small letters were used
to compare rows and columns
means, respectively.
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RESULTS AND
DISCUSSION

1- Growth: _

Some of berseem growth
parameters as influenced by
different seeding rates as shown in
Tables T and 2.

Plant height of the four
cultivars differed from one to
another. These differences were
significant. The cultivar Giza 6
had the tallest plants throughout
the four cuts. In the first and the
third cuts cultivar Local - shared
Giza 6 same postion and Serw 1
cultivar replaced Local cultivar
and had taller plants. Giza 6
cultivar continued to have more
number of branches per plant
throughout the different cuts but
Locial cultivar had the lowest
number. Gemmiza 1 as well as
Serw | cvs. stood in between. In
Table 2 Local cultivar showed
inferiority to the other three in
number of leaves per plant as well
as dry weight per plant. Leaf
number per plant of Giza 6 was
the highest but its dry weight was
in the second postion indicating
smaller size of its leaves as well as
thinner plants since it was the
tallest variety. These results are in
agreement with those obtained by
Shukla (1988}, Abdel-Gawad
(1993), El-Debaby et al. (1994).
Nabila and Ahmed (1995),
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Table 1: Plant height {em) and number of branches per plant of some berseem varieties as influenced by seeding
rate under Agro-Horticuitural system.

. 2000/2001 scason 200172002 season Combined analysis
Nia_ln“'ﬂ.ﬂch and et 2eur 3 cut 4Meut | Peut 2cut 3%cut A cut 1" cut 2% cut 3 cut 4" ey
__Imieraction | l Plant height (cuij
Berseem cultivar (C): ;
Giza 6 328" s563° 578 559t i 3470 540 S6.8° 549" ) 3377 ss5° 57.3"  A5.4°
Gemmiza ) 332%™ 539 sag™ 50" | 3497 5200 520 506" | 3400 sagt 524" 508"
Serw 1 31.8° 509" SL7 s68 | 324" 517 5470 S16° | 32 sp3t 0 a3t A
Local 341" 5280 559" 520t 1347 535 ser 5210 | aa4r s30% 564" s2.0°
}‘_[651 * % W * % L2 NS *r EE ] L] [} ] * 4 *®
Seeding rate {S):
15.0 ke fad. 314 514 528 508 | 3260 s06" 524 489 | 3200 SO 527 499
225 ka! fad. 327° 524 s43™ st ssst s34 s 5270 | ss0b sa9f aspt st
0.0 ke fad, 348" 566" 565 573" [362* 545 570° 554" ] 355 S50 568"  s6.4°
F‘tesl 2% EL * LR 1 - % xw * ¥ LE S N *¥ EE
fnteraction:
(jXS NS * * L X ] 2] NS * *3 L1 * % % * %
Number of branches per plant
Berseem cultivar (C):
Giza 6 - 403" 323 428 - 3780 290 443 - 191" 307 4.9’
Gemimiza | - 347 293" 3910 - 2765 3000 3.50™ - Y 296 3607
Serw | - 392 304™ 407 - 3320 3300 5.86% - 3620 17 3.96™
I.ocal . 3165 2405 24600 - 343" 2465 334° - 329" 243" 295
F-test - L) it F3) L1 s ** . % - % *%
Seeding ratc ()
15.0 ke! fad. - 433" 327" 405 3710 305" 43%° - 403 37 4.03°
225 ke fad. - 341" 277" 368" - 33250 261" 344 - 333" 2840 356"
20.0 ke fad. - 320" 2658 325" - 301t 2780 328 - EIE R e o b
F-tes! - . * % * _ *x ] L4 _ e LX) L
interaction:
Cx§ - N. S . N. S . NS. - - , . NS,

=<0 * =P < 0,05 and N§ = Not significant



Table 2: Number of leaves per plant and dry weight for ten plants(g) of some berseem varieties as influenced by'seeding

rate under Agro-Horticultural system.

Main effects and

200072001 season

2001/2002 season

Combined analysis

. . 1"eut  2™eut  37cot 4%cut $1%ent  2™cut 3"ent 4™cewt [ 1"cut 2%eur  3"cut 4% cue
interaction Number of leaves per plant
Berseem cuitivar (C):
Giza 6 456 131 1664 2122' | 4927 1430" 1654 2184 | 474" 14.04° 1659 2153
yemmiza | 472 1493 1634% 2113 ] 4305 13.00°  1641° 19389° [ 451 1397 1638° 2050®
Serw 1 459 1392 17.79" 1943 | 502 1470 1729 19.03° | 481" 1431 1754 19.20°
Local 442 1154 1442 1598° | 454 11605 14.37°  (891° | 4.48° 117 14.40° 1747
F'!esl NS L L] LL *E L L] EE ] LL ik £ L ) EE ] LE xk
Seeding rate (S):
15.0 kg/ fad. 499" 1615 824" 2398 | 325 1451 1726 2300 | 5.2 1533 175 2345
22 5 kg/ fad. 447° 1288 1597° 1904 | 4.48®  1342° 1596°  1971% | 4.48° 13.16° 1596 1935
30.0 kg/ fad. 425"  11.89" 1a68 1531°] 435% 1225 1523% 1705 | 430° 1208 1496° 1622
F-TCS1 [ 1 -k LX) (1] ¥ E L (1] L1 L 1] % »n 2 L
Interaction:
CxS . ** N.S. *+ N.S. N.S. N.S . . -2 N.S. e
Dry weight of plant (g)
Berseem cultivar (C):
Giza 6 018" 2,165 1132 L105° | 0476 2302 1149 1.28° | 083 2233 41 L9
Gemmiza | 0.148°  20950" 1038 1284 | 0163 1965 1.032° 1370 | 0.156° 2027 1.038°  r32
Serw ! 0135 2.112* 0949° 1300° | 9962 2566 141t 1419° | 0049 2339 1.045%  1359°
locai 0.150°  1.885% .0732¢ 1.015° | o064 1943 0822 168 | 0158 1914 0777 1.09%
F‘-ICS{ > [ 2] w ¥ N_ S. ‘N's. Ll =¥ xR N_S L 2]
Sceding rate (S)
15.0 kg/ fad. 0.183"  2340° 1.155"  1.394" | 0.202° 2244 1187 1467 | 0193 2392 a7 14317
22.5 kg/ fad. 0.147"  1.996° 0928° 1074 { 0.158° 2017 1.004% 1244° { 0.153° 2006 0.967" 1.159"
30.0 kg fad, 0137 1.853°  0.805°  1.060° | 0.140° 2321 0916 1224 | 0.139° 2087  0861°  1.143"
F"ICS‘! xk *3x (1] E L] "‘ R N' S- e £ £l ] NS "k L)
tnteraction: .
CxS N.S. N.S ¥ . * N.S. N.S. * * N.S. > **

2007 (9)°ON 62 " 10A <53y 28y [ S12v3vZ

** =P < {01, * =P <0.05 and NS = Not significant

IsLr
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Gaballah (1996) and Soliman
(2000).

Growth of the individual
plant of berseem was influenced
by the change of seeding rate.
Increasing the sceding rate trom
15 kg/fad. to  double caused
significant reduction in number of
branches per plant and number of
leaves per plant and caused
significant increase in plant height,
The net result was a significant
decrease in dry weight ot the
single plant. This increase in plant
height was on the cost of plant
girth and thinner plants were
produced. Similar results were
found by Badr ef al, (1975).
Assey ef al, (1980), Shabaan et
al. (1984} and El-Sheikh (1998).

The interaction effect
between cultivars and seeding
rates on number of branches /
plant was significant at the second
and third cuts (Table. 1 as well as
Figs. and 2).

It is evident that the four
tested cultivars responded
negatively to the increase ol
seeding rate from 15 to 30 kg/fad..
however. the regression coefficient
of branches number/plant due to
increasing the seeding rate was
much more higher in Giza 6 ¢v. (b
= - (0.64) at the second cut and in
Gemmiza 1 one (b = - 0.4) at the
third cut. Whereas. number of
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branches per Local cv. Plant did
not vary sigmficantly due to
changing seeding rate { b= - (0.225
and — 0.11) at the second and third
cuts. respeclively.

Also. dry weight/plant was
influenced significantly by the
interaction of the two investigated
factors at the third and fourth cuts
(Table. 2 as well as Figs. 3 and 4).
[t is a vile interesting to note that
each increment in seeding rate
caused a significant decrcase in
dry weight/plant of Giza 6 ¢v. (b =
- 0.23 and -0.189) as well as of
Serw 1 cv. (b = - 0.165 and -
0.212) at the third and fourth cuts.
in respective order. However, this
trait of Local ¢v. was not effective
in this respect (b = - 0.07] and-
0.067) at the mentioned cuts.

2- Fresh and dry forage
yields:

Fresh and dry forage vields
as recorded in tons per faddan and

mfluenced by various seeding
rates are shown in Table 3.
The cultivar Giza 6

outyielded significantly the other
three cultivars in both fresh and
dry forage vields. This was a
picture in all cuts and in the total
vield as well. Both Gemmiza |
and Serw 1| cultivars have the
second rank and the Local one was
the most inferior when proeduced
the least fresh and dry forage
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Figs. | and 2: lllusirate response of number of branches per berseem plant to seeding
rate tor Giza 6 (G6), Gemmiza | (G1), Serw 1 (St)and Local 1.)
cultivars at the 2 and 3 cuts, respectively.
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Figs. 3 und 4: [lustrate response of dry weight per berseem plant to seeding rate for
Giza 6 (G6), Gemmiza | {G1), Serw [ (81) and Locul (L) cultivars
atthe 3 and 4" cuts, respectively.
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Table 3: Fresh forage yield (ton/fad.) and dry forage yield (ton/fad.) of some berseem varieties as influenced by seeding rate under Agro-

Horticultural system.
Main effects and 2000/2001 season 2001/2002 season Combined analysis
interaction Mot et 3cut Meut  Total | 1"cut ™ent et #Mcut Total Mot ™Meur  3%cit 4%cur Touat
Berseem cuitivar (C): Fresh forage yield (ton/fad.)
Giza 6 463 561 BI8 650" 2492 ] s28* 5200 799" 666 2513 | 496 541" 808 638 2502
Gemmiza | 401" e28 738 495 22356" | 429 430 798 560" 2197 | 415 5290 737t 528 2228
Serw | 419 526" 681® 564" 21908 | s 465° 6965 628 2300° | 465%  4ust s 596 22450
Local 437" 560°  697° 503 2097 | 440 445° 685 527 2097 | 439 503 6917 55 2147
F-[es[ L] a e e . Lt - (1] ek 8 e e na L) e
Seeding rate (S):
15.0 kg/ fad. 3o 400° 643" 495 2027° | 4238 403" 645 5365 2007 | 41 135® s44® 515 2022
22.5 kg/ fad. 414 576" Te6*  S40°  23.00% 4 So1F 478 757" 582 2337 | 4e0® 5310 762 61 a4t
30.0 kg/ fad. 471 640" 790" 626" 25.30° | 5.08' 495 BT 668 2488 | 491" 568 803 647 2500
F‘tCSK " L1 1) [T e E 1] [ 1] LT e L 1] e .y o e L)
Interaction:
Cx8 NSNS N.S. N.S * * NS, NS N.S. L34 * NSNS NS .
Dry forage yield (ton/fad.)
Berseem cultivar {C): -
Giza 6 0465  0.846° 0.824' 0842° 2984 | 0325 0938 0791 0964° 3218 | 0495 0892° asef" 0907 100
Gemmiza ] 0405 1025 0.780% 0743 2953 | 0423% 0314  0.796" 0938% 2971° | 04146 0919° 0738 0.841°  2.962°
Serw | 0.405* 0837 0.702° 0936" 288C¢ [ 0.505° 0.302° 0750 0831° 2.938% | 0435 0.820° 0.76" 0908%  2509°
Local 0.442° 0867 0.749% 0803 2861 | 042 0739 0.709° 0965 2.860° } 0435% 0813° 079" 08R4* 2R6!°
F-tESl N 1 ] L] *¥ e N S L1} L] L L} % kv e L] e L L]
Seeding rate (S):
15.0 kg/ fad. 0404®  0%35"  0.688° 0798 2725 J 0421 0798 0683 0930 2.832° | 0.453" 0817 peds”  0.8ad® 2.780°
22.5 ky/ fad. 0427  0Y0T*® 0784 08140 2936 | 05000 0845 0773 0908 3.026* | 0463 0873 4TI 0861° 2976
30.0 kg/ fad. 0437 0.944 0.819" 0887 30 0,490* 0.84i 0.829° 0,983 3143 0474 0.84%3 0.8 0935 3125
F-test N ] . - * *n L1 NS, - NS LX) EL] NS T ® *w
Enteraction: f
CxS N. S. NS, N. S, N.S. N, S, N S N.S. N.S. N. S NS i N S N§ N § N. S

** =P <001, * =P <0.05and NS = Not significant
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yields. These resulls are in
accordance with those reported by
Bakheit (1986). Younis er af.
(1988), Abd ELl-ilaiim ¢r al.
(1993), Abd El-Halim er ol
(1998) and Bakheit (2001).

The increases in fresh
yield/tad. were about 16.5. 3.7 and
4.5% as well as in dry forage
yield/fad. were about 8.3. 3.5 and
1.6% for Giza 6. Gemmiza ! and
Serw cultivars compared with
local one. in a respective order.
The superiority of Giza 6 cultivar
was observed carlier in its  plant
height. number of branches/plant
and its leaf number per plant. The
cultivar Local was inferior in
growth as monitered in all the

growth parameters showed in
Tables | and 2.
The negative eftect of

increasing seeding rate from 13
kg/fad. to 22.5 and then to 30
kg/fad. could by compensated for
by the increase in number of plants
per unit arca of land produced by
higher seeding rate. A secequent
increase in forage vield fresh or
dry was observed. The significant
merease  in  fresh  forage yield
amounted to 144 and 24%
resulted  from the increase in
seeding rate from 15 to 22.5 and
30 kg/fad., respectively, These two
figures were 7 and 12.4% for dry
forage vield. The differences
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between fresh and dry  forage
figures. may be due to moisture
content which may be higher in
the dense planting. Finaliy. the
effect of varying seeding rates on
fresh and dry vyields was
significant in all the cuts. and their
totals except the second cut of the
dry yield through a trend could be
observed. Sowing 25 or 24 kg/fad.
gave the highest fresh and dry
vields in clay soils {Assey er al.,
1980 and Hussein e/ «f., 1983). in
respective order.

“The four cultivars
responded  differently 10 the
various seeding rates as seen in the
interaction effect of cultivars x
seeding rates on seasonal- fresh
forage vield as shown in Table 3
a.

From Table 3a. it could ¢
seen that the effect of seeding rates
on forage yield (fresh) was the
same for Giza 6, Serw | and Local
cultivars and resembles the main
effect te. the three culuvars
responded  positively  to  the
increase  in seeding  rale.
Meanwhile. fresh forage yieid
tad. of Gemmiza | responded
positively only up 1w 225 kg
sceds/fad. on the other direction.
Giza 6 cv. outvielded the other
three irrespective to the sceding
rate. Under the medium rate (22.3
kg/tad.). the other three cultivars
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were at par with each other. Under
the low seeding rate (15 kg/fad.)
Gemmiza 1 outyielded the other
two and under the dense planting
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other two. These results were
supported by linear regressions in
Fig.5.

Table 3a: The interaction effect of berseem cultivars and seeding rates
on seasonal fresh forage yield (ton/fad.).

Berseem Seeding rates (kg/fad.)
Cualtivars: 15.0 22.5 30.0
C B A
Giza 6 2146 a 2497 a 2852 a
B A A
Gemmiza 1 20.58 b 22.75b 23.56¢
- C B A
Serw 1 19.39¢ 2291b 25.11b
_ C B A
Local 19.32 ¢ 21.96b 23.18¢
3- Forage quality: functions of dry matter content of
Starch value (SV) and total fresh forage. The differences
digestibie nutrients (TDN) among the three cultivars studied

recorded in  kg/fad. of berseem
cultivars as influenced by seeding
rates are shown in Table 4.

The cultivar Giza 6
continued to be the superior
cultivar. It gave the highest starch
value and total digestible nutrients
as compared with the other three
cultivars. They gave similar total
of SV and TDN values. This was
expected since Giza 6 cultivar
gave the highest dry forage yield
and these quality values are

in both SV and TDN were
significant and Giza 15 cv. had
always the highest values followed
by Serw 1 and Sakha 4 in a
descending  order  (Gaballah,
1996). Synthetic 79 and Ahhaly
were the best cultivars for SV and
TDN values in both seasons,
followed by Helaly one. Whereas,
Serw 1 cultivar gave the lowest
values in this respect (Soliman,
2000).

Similarly, the effect of
seeding rates on forage quality



Table 4: Starch value (kg/fad.) and total digestible nutnients (kg/fad.} of some berseem varieties as influenced by seeding rate
under Agro-Horticultural system.

Main effects and 200072001 season 200172002 season Combined analysis
interaction Meut 2™cut 3%out #Meor Teral [ 1Mewt 2owr 3Yewt 4™cut fotal "eut 2™ewt 3eut  "euwr Total
Berseem cultivar (C): Starch vatue (kg/fad.)
Giza 6 258 435" 457" 447% 1598 | 2027 470° 440" 5047 1707 ] 275 452™ 448 476" 1683
Gemmiza | 224" 5210 427" 382 1556 | 235" 405" 340* 475" 1557 | 2300 463 4347 28t 1555
Serw | 2060 427° 387% 475 1s16 | 281' 405°  309%  459° (535 254 416" 338 4670 1535°
Local 245" 44 410° 409" 509 | 238" 383° 390" 483%  1496" | 2™ 413 a0g® 446 1501°
F-leSI - * L2 -k NAS. - * L] - L] LE ] x % LR =&
Seeding rate (S):
13.0 kgf fad 224% 422 376" 406°  1429F | 2347 396 3745 469" {474 | 226% 409 375 438" 1457
225 kg! fad. 236™  461% 4331 419%  1549° [ 274 426 427° 464" 1396° | 255* 443 430 442" AP
30.0 ke fad. 256° 488" 451" 4610 1655" | 278* 425 458* 508" 1666 | 267° 457 4-4" 485" 1663
F-lCSl Lx ] » xx * (1) LL] N s = * > Ex ] N. S s (3] LR
Interaction:
cx§ NS, NS NS, NS, NS NS NS NS NS NS . N.S. NS, NS *
Total digestible nutrients (kg/fad.)
Berseem cultivar (C):
Giza 6 2847 520" S03' s2™ 0 1829 ] 3200 579* 482° 6007 987 | 620 3500 .92 seit 1905
Gemmiza | 247° 0 6317 476" 457° 1812 | 258" 502° 486" S78™  1825"] 253 se6”  481°  s518" 1318’
Serw | 247 515Y 428 576 1767 | 3087 494% 358" 541 1802t a7t o[04 243 $30™ 78e”
Locat 270 533" 458" a0 756 | 260° 4670 433% 595 756" | 265" 5000 446" 515 7S6Y
F-[CS[ - LA L] L2 ] NS ¥ - - - LR LR} » R *e =¥ LR}
Seeding rate (S):
15.0 ky/ fad. 247" 515 420" 491" 74 | 236" 402 17t 5730 17400 | 230 503 419" A3 TO8
235 kg fad. 268 551 378" S08™ 1795t | 298" 521 472" 539 IBST'| 2800 537 47§ 530" g2t
30.0 kg fad. 278" 3BO SR1Y 0 343 19047 b 30T 518 5050 604 1927 | 202 530 3037 . 57 1918°
F"esl L NS - * *w * ¥ NSV =% N S * % LEd NS ¥ L x
Inieraction:
Cx8 NS, NS NS NS NS NS ONS NS NS NS | * NS NS NS NS

TP <00 Y =P 0.05 and NS = Notsignificant

Z00C (9)°0N 67 “10A “say U3y [ S1zvdvg

FAYA |
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monitored in starch value and total
digestible nutrients was
significant. Increasing seeding rate
from 15 to 22.5 and 1o 30 kg/fad.
caused significant increases In
these two quality parameters. The
starch value increased by 8.7 and
14.6% due to the increase in
seeding rate from 15 to 22.5 and to
30 kg/fad., respectively, whereas
these figures were 6. 8 and 12.3%
for total digestible nutrients. These
figures do not differ much from
those of dry forage yield and this
is expected since these two
parameters are functions of the dry
matter content. Under clay soil
condition, sowing 24 kg seeds/fad.
significantly surpassed the rates of
12 and 36 kg seed/fad. in starch
value and total digestible nutrients
(Hussien et al, 1983). Whereas,
Aly (1989) reported that the effect
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of seeding rates was insigmificant
on SV and TDN values.

The four cultivars showed
differential response to increasing
seeding rate as shown in Table 4a.
where the interaction effect of
cultivars x seeding rates on starch
value is presented.

The cultivar Giza . 6
outyielded the other three cultivars
only under the dense rate (30
kg/fad.). On the other hand
seasonal starch value of Giza 6
cultivar was increased by any
increment of seeding rate over
than 15 kg, the cultivar Gemmiza
1 was not affected and the starch
value of both Serw | and Local
cultivars responded only to the
increase in seeding rate to 22.5
kg/fad. Linear regressions in Fig. 6
support these findings.

Table 4a: The interaction effect of berseem cultivars and seeding rates
on seasonal starch value (kg/fadl).

Berseem Seeding rates (kg/fad.)
cultivars: 15.0 22.5 30.0
_ C B A
Giza 6 1487 a 1626 a 1846 a
A A A
Gemmiza 1 1498 a 1579 a 1592 b
B A A
Serw 1 1406 a 1552 a i649 b
B A A
Local 1416 a 1535a 1557 b
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@ Ga=Ciza 6 cv. & Si=Serw I ov.
o C1=Cenmmiza | cv. ©  L=Local ev,
3
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E 24
g 221
k]
S 20 4
= 2
? 184 Yice = 344x + 18.163, R? = 0,9997
o
T 64 Yiow= 149+ 19317, R = 09351
] Yy = 2.86x + 16,75, R" = 0.9826
3 141 ¥y = 1.93x + 17.627, R® = 0.9568
12

15 225 30
Secding rate (kg/fad.)
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Fig. 5 llustrates response of seasonal fresh forage yicid {ton/fad.) to seeding rate for
Giza 6 (G6), Gemmiza 1 (G1}, Serw 1 (S1) and Local (L) berseem cultivars.
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Seasonal starch|v
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Yice = 179.5x + 1294, R® = 0.9833
Yo = 47% + 1462.3, R = 0.8515
Yo = 121.5x + 1292.7, R? = 0.9866
¥y =70.5x +136L.7, R® = 0.8637

1000

Fig. 6: lllusuates response of scasonal starch value (kg/fad.) 10 seeding rate for

15 22.5 30
Sceding rate (kg/tad.)

Giza 6 (G6), Gemmiza | (G1), Serw | (S1) and Local (1)
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