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ABSTRACT: The presently existing dominant perennial forages like Rhodes grass, alfalfa and their mixtures were
investigated from January 1998 to August 1999 for their productivity as a part of I[CARDA’s Arabian Peninsula
Rescarch Program (APRP) at Rumais in the Batinah Coast of the Sultanate of Oman. The results indicated that the
Rhodes grass varieties produced significantly (P< 0,01} higher green {230.30 - 306.10 tha!) and dry matter yields
(52.39 - 67.48 tha) during the period, followed by the mixture treatments (green matter; 223,51 - 241.76 tha™ and dry
matter: 49.02 - 53,11 tha™") and alfalfa cultivars (green matter: 182.05 - 184.04 t/hat and dry matter: 40,83 -
44.67 t/ha). Among the Rhades grass varicties, Callide had a very high significant yield potential (P<0.05) in terms
of both green and dry matter vields followed by Katambora and Topeut, a newly introduced variety. In alfalfa, both
cultivars produced similar (P> (L.05) green matter (182.05 - 184,04 tha"y and dry matter (40,83 -44.67 tha'y yields,
Among the mixtures, both green and dry matter yiclds of 1: 2 mixture of Alfalfa and Rhodes grass were significantly
higher than the other two mixture proportions i.e. 121 and 2:1 (P<0.03).

Keywords: Alfalfa, Rhodes grass, mixtures, productivity, nuttient composition, Sultanate of Oman.

he Sultanate of Oman, the third largest country in

the Arabian Peninsula, has 72,864 ha' of agri-
cultural land under cultivation of which fruits occupy as
much as 58 %, followed by perennial fodders (24 %),
vegetables (10 %) and grain crops (8%) (MAF, 2000).
The Sultanate is an arid country with low rainfall and
high evapo-transpiration (ET). Rainfall varies from less
than 50 mm in central Oman to more than 300 mm in
the mountains. Ground water is the main source for
both domestic and agriculture use. The fodder demand
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in the Sultanate is mostly met by the local production of
alfalfa, Rhodes grass and some annual forage cereals
and legumes. Alfalfa (Medicago sativa), the queen of
forage crops, forms an integral part of farm life in the
Sultanate, as every farmer desires to grow it at least on
a small piece of land depending on his holding, to feed
goats, cattle or camels. It occupies about 11,398 ha' or
15.64 % of the total cultivated area with annual
production of 446,000 tons of green forage (MAF,
2000). Among the agro-ecotypes of Oman, perennial



NADAF et al.

locals viz Interior local and Batinah local are popular as
they are persistent owing to their adaptability to the
normal practice of ground level cutting by the farmers.
Rhodes grass (Chloris gayana L.), on the other hand, is
a popular grass species in the Sultanate, second only to
alfalfa, because of its drought and salinity stress
tolerance and better stand persistency under
unfavorable edaphic and climatic conditions (Stephens,
1993). Rhodes grass has occupied a cultivated area of
6,484 ha' or 8.90 % of the total cultivated area, with
annual production of 246,000 tons of green forage
(MAF, 2000).

Alfalfa is frequently sown in mixture with grasses
like rye grass (Novy ef al., 1995), tall fescue (Hoveland
et al, 1995), reed canary grass (Shaeffer et al.,1988)
and Bermuda grass (Stringer et al, 1994) to ensure
against failure, to combine in one sward the different
seasonal growth patterns of the constituents and/or
improve the quality of forage. Similarly, Rhodes grass
has also been cultivated in association with number of
legumes like alfalfa, Stylo, cowpea, white clover,
Centrosema, etc. (Chatterjee and Dass, 1989). Inter-
cropping is also practiced in Oman, as the farmers grow
legumes like alfalfa and barley together for maximizing
forage production in the first cut harvest of alfalfa.
However, cropping perennial legumes with grasses is
not known. It is well known that alfalfa vields have
always been high during winter, while Rhodes grass
produces high forage during summer, thus affecting
their forage supply during their lean period. An
inconclusive study on mixed cropping of alfalfa and
Rhodes grass conducted up to five cuts and showed 1:1
proportion of alfalfa and Rhodes grass to give higher
forage yield than either pure stands or other mixtures
(Anonymous, 1994).

The present paper discusses the nature of forage
productivity and growth attributes as well as nutrient
composition of alfalfa, Rhodes grass and their mixtures
based on the results of the investigations conducted for
a period covering 20 months (January 1998-August
1999).

Materials and Methods

. The present investigations were undertaken as a
part of ICARDA’s Arabian Peninsula Research
Program at the Livestock Research Center, Rumais
located in the South Batinah Coast of Oman, where the
land is characterized by sandy soil. The trial was laid in
Randomized Complete Block Design with four blocks
each having eight treatments consisting of two alfalfa
cultivars, viz. Batinah local and Interior local (MNos. 1
and 2), three Rhodes grass cultivars, viz. Katambora,
Callide and Top cut (Nos. 3, 4 and 5), and three
mixtures of Alfalfa (Batinah local) and Rhodes grass
(Katambora) in the proportions of 1:1 (No. 6), 1:2 (No.
7) and 2:1 (No. 8), on 26 January 1998. The alfalfa and
Rhodes grass cultivars were planted by the broadcast
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method, at the seed rates of 40 and 15 kgha'
respectively in 8 x 10 m moist soiled plots of their sole
and mixed treatments, that were located in the middle
of sprinkler lines. The plots of pure alfalfa and Rhodes
grass were fertilized with 200 kg N/ha™: 120 kg P2Os/
ha': 250 kg K,O/ha™ and 1200 kg N/ha™: 150 kg PO/
ha': 150 kg K-O/ha™, respectively as per the
recommended doses per year while the plots of their
mixtures were fertilized with 900 kg N/ha': 150 kg
P,0s/ha: 150 kg K;O/a™ per year (according to our
experience with similar experiments conducted during
1993-94) in the form of urea, triple super phosphate and
potassium sulphate, respectively. The entire quantities
of phosphatic fertilizer along with 1/10 of nitrogen and
potash fertilizers were applied before sowing while the
remaining nitrogen and potash fertilizers were applied
in ten equal splits corresponding to ten probable cuts
during the year. The crop was irrigated with water from
1.99 dS/m in the beginning (January 1998) to 2.45
dS/m at the last cut (August 1999), under sprinklers
daily according to ETo computed by the Pen Mann-
Monteeth method (Doorenbos and Pruitt, 1977) using
parameters of meteorological data available from time
to time. Catch cans were placed randomly throughout
the experimental area and the water was measured from
the catch cans after irrigation at frequent intervals to
determine the irrigation uniformity, which was found to
vary from 50 to 85%. Alfalfa cultivars showed
satisfactory germination, ranging from 75 to 95% in all
the plots and emerged four days after planting while
Rhodes prass cultivars, except Top cut (75-85%), failed
to germinate because of low temperatures. Rhodes
grass cultivars, viz. Katambora (18-30%) and Callide
(5-10%), showed very low germination and required re-
sowing during the last week of March 1998 when the
day and night temperatures were favorable. The first
cut was taken only for the treatment nos. 1, 2, 6, 7 and
8 that involved alfalfa and subsequent cuts were taken
in all the treatments at 20-50% blooming from three
random sites of 1 m’ in each plot as fresh fodder recorded
in kg. Plant samples of two replications were taken to
the laboratory to estimate dry matter for each treatment
(Chapman and Pratt, 1961).

The observations on plant height (cm), number of
tillers or stem branches/plant, number of leaves/tiller or
stem branch and plant density/m™ (number of crowns
of alfalfa or hills of Rhodes grass) were recorded at the
time of cutting and total water (mm) applied was
recorded for growth period of each cut. Plant samples
of the first and seventh cuts were taken to the Animal
Mutrition Laboratory of the Livestock Research Center,
Rumais, for proximate analyses (AOAC, 1984) where
Crude Protein (CP), Crude Fiber (CF), Ethyl Extract
(EE), Ash and Nitrogen Free Extract (NFE) were
estimated. The data on green and dry matter yield were
subjected to ANOVA for all treatments, considering
treatments and cuts as factors, according to the methods
of Gomez and Gomez (1984) using MSTAT-C. The
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data on agronomic characters, however, were subjected
to ANOVA separately for treatments of alfalfa and
alfalfa component in mixtures, and for treatments of
Rhodes grass and Rhodes grass components in
mixtures. The data on nutrient composition were
subjected to ANOVA for all treatments considering
stage of sampling and treatments as factors.

Results and Discussion

The mean data on green matter yields (tha') and
dry matter yields (t/ha”’) for each of eighteen cuts are
presented respectively in Tables 1 and 2 along with the
required statistical parameters, while the data on means
of four agronomic characters, viz. plant height (cm),
number of tillers or stem branches/plant, number of
leaves/tiller or stem branch and plant density/m’, are
presented respectively in Tables 3 to 6 for alfalfa and in
Tables 7 to 10 for Rhodes grass.

TABLE 1

Means of green forage yield (tha') of eight treatments of
forage and forage mixtures for the growth period January

GREEN AND DRY MATTER YIELDS: The results indicated
that the Rhodes grass varieties produced srgmﬁc-anlly
(P<0.01) higher green (230.50 - 306.10 tha) and dry
matter yields (52.39 - 67.48 t/ha™) from thirteen cuts during
the period, followed by both mixture treatments (green
matter: 223.51 - 241.76 vha™ and dry matter: 49.02 - 53.11
tha') and alfalfa varieties (green matter: 182.05-184.04
tha’ and dry matter: 40.83 - 44.67 tha') from eighteen
cuts (Tables 1 and 2). Assuming that 9-10 cuts can be
obtained every year, green matter yields in the present
experiment would be 159.57 to 1?‘? 30 tha'l/y' from 9
cuts or 211.95 to 235.50 tha'/y' from 10 cuts The dry
matter yields would be 36.27 to 46.71 tha’ 'ty from 9 cuts
or 40.30 to 51.90 tha'/y' from 10 cuts. Among the
Rhodes grass varieties, Callide had a significantly higher
yield (P<0.05) in respect of green and dry matter yields,
followed by Katambora and Topeut. In our earlier
investigations, Callide also oul-yielded (222.67 tha™ from
13 cuts) Katambora (213.30 tha') and other varieties in

TABLE 2

Means of dry matter yield (t.ha"’) of eight trearments of
forage and forage mixtures for the growth period January

T998 to August 1999, 1998 to August 1999,

Cue/ Cut /

Treammend Al A2 Kl R2 B3 1:1 1:2 1 Mean Treatmenl Al Al Rl R2 R3 1:1 I:2 21 Mean
I Apr%E 440 448 - & - 483 477 52T A5 1 Aprod 152 144 - - 1.1 L33 L5039
2 May9R 450 531 2035 1185 898 522 615 593 R54 2 Maey% 155 L70 3T76  LI1%  L&b 128 1L 169 1.94
3 JunDR 135 458 2683 3500 2533 1233 133 971 1634 i Jun®8 17O 246 TAT 9352 15 425 447 367 510
4 hl9% 1517 1492 3750 3342 3517 3542 3658 3217 04 4 Jel9E 277 299 567 494 596 S6% 582 546 494
5 Aug9% 1793 1696 642 3575 2585 ZLI3 1306 1868 2150 i AugP8 383 500 347 S8l 407 472 421 410 4486
6 Sep98 1538 1675 ZBIS 3163 0B8R 1575 1613 1640 20,08 B Sep9% 308 379 379 3T2 476 3120 3400 334 402
T Bep98 1475 1175 - - 1375 1275 1350 13 ) Sep9% 263 239 - - - 245 240 236 249
A Mov9R 1005 1029 23583 2958 1517 9946 085 1004 1026 & Movds 2.0 185 594 556 357 L1 206 206 202
9 Mov98 1450 1450 - - - 1475 1900 1775 1450 0 MNov98 259 245 - - 323 35R 0 AMD 309

10 Dec93 1444 1281 2013 1725 1563 1563 1419 1563 1454 m Dec98 264 256 412 3155 301 247 137 50 151

1l Jan99 1043 105 - - - 1215 1154 1203 1154 11 Jandd Lad 174 - - - 197 195 1950 184

12 Feb® 1381 13016 2206 2138 2343 1438 131 1443 1394 12 Feh%9 252 243 513 545 481 260 254 295 16l

13 Mar% (LB 1131 1994 2250 675 1338 1350 1131 1381 13 Mar99 202 246 455 S45 156 266 292 198 120

14 Apr%  T.50 B75 - - TEE 778 RS DS 14 Apr®d 211 250 - - - 197 287 244 144

15 May90 1025 1200 3025 2875 2000 1300 1630 1325 1800 15 May$ 226 3151 937 936 54D 458 499 3190 555

16 Jun%  T.15 200 1463 1625 1483 QSR 108 RIS 1L2% 14 Tun® 200 22 327 440 409 157 226 197 185

17 hul %% 450 4.2 1200 1325 1200 800 988 &350 .80 17 Jlo3 129 140 345 384 357 236 279 198 158

18 Aug® 175 325 650 750 &S50 300 550 400 4.75 18 Aug % 086 D20 LET L0 173 DB 145 0493 124

Mean 1001 1022 2x44 2355 1773 1291 1343 1242 Mean 227 148 306 509 403 279 295 1T

Tolal 182,05 18404 29168 0410 23050 23240 24176 21351 Tatal 4083 4467 6384 6745 5130 B2} 5311 4942

Statistical Parameters F-Test Stadistical Parameters F-Test

Treniments " (LSD at p=0.05 = 1.00 tha'! :| Treamtments = (LSD at p=0.05 = 024 ¢/ ha! ]

Culs v {LSD at p=i,05 = 1,50 0.ha™) Cuts L (LSD at p=0,05 = 0.36 t/ ! ]

Interaction ks {L5D at p=0.05 = 4.2 tha™) Interaction o (LSD at p=iL05 = 1001 'y

OV 3% 2337 CV % 478

Al- Batinzh; A2 Interior; RI- Katambers: R2- Callide: R3- Topeout; 1:1 (Alfalla Al- Batinzh; AZ- Intemor; R1- Katambora; R2- Callids: B3- Topeut: 1 (Alfalfa

Rhisbes grass); 1:2 (Alfalfa: Rhodes grassh 20 (Alfalf: Rhodes grass).
+ For Rhodes grass vaneties means are computed for 13 cuts.
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Rhodes grass); 122 (Alfalfa: Rhodes grass) 21 {Alfalfa: Rhodes grass).
+ For Rhodes grass variebes means are computed for 13 cuts.
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TABLE 3

Means of plant height (cm) of alfalfa and  alfalfa
component in mixtures for the growth period January 1998
te August 1999

TABLE 4

Means of number of branches/crown of alfalfe and alfalfa
compenent in mixtures for the growth period January 1998
fo August 1999,

Cut / Treatment Al A2 11 12 21 Mean Cut / Treatment Al AZ 1:1 1:2 21 Mean
| Apr98 4450 4E0) 5142 47.33 4235 47,90 1 Apr 93 6.42 5.67 4,75 5.42 525 5.50
2 May 98 3067  41.92 37.00 387 4.7 36,38 2 May 28 6.25 50 .08 G.33 409 .23
3 Jun %€ 36.58 40.33 34,42 37.83 3342 36.52 3 Jun 98 187 .08 7.59 5.17 5.00 .10
4 Jul 98 49235 53.25 3075 53.92 33.00 5203 4 Jul 98 13,13 725 713 925 140,50 945
5 Aug 98 6475 7000 68,25 68,00 6925 6E.05 5 Aug 98 12.50 11.50 558 .75 11.50 10.83
4] SepBf 66235 HR.75 66.25 65.63 63.13 G600 fx Sop 98 .75 G0 BB 12.13 11,00 10.15
7 Sep 98 6033 72.50 67,50 76.13 T1.38 71.38 1 Sep 93 g.13 5.63 .00 1050 350 B.95
3 Mov 38 7575 B0.00 TR00 6950 T1.50 7435 3 Mow 98 11,00 1050 1100 10.75 13.50 11.35
9 Mov B8 8425 R4.75 H6,50 Bi,50 A25.00 2420 o M 98 7.25 6.50 9.25 9215 .00 7.65
L Dec 98 86,25 5475 85,50 87.25 3300  B535 10 Dhec 95 1100 T.25 10,50 973 I 1.50 10,00
11 Jan % 900 0TS 6R.TS 0 A925 8725 /%00 11 Jan 99 10,75 875 1000 875 8.75 .40
12 Feb 92 7325 72.13 75.38 7400 7888 75.13 12 Feb 949 20,50 14,75 12.75 1125 15,00 1565
13 Mar %9 7325 7250 79,50 7425 T2.75 7245 L3 Mar 99 20,50 15.00 12.25 11.75 18,00 15,50
i4 Apr99 7250 TLS0 6925 7523 7475 72465 14 Apr99 2050 1530 1400 123F 1550 13355
15 May %0 5125 5575 5425 6225 3875 3645 L5 May99 1850 1630 1300 1625 1550 1633
16 Jun 99 5228 56.75 45.50 46.00 4550 49,20 l& Jun 99 153,25 18,00 17.00 16.50 1525 16400
17 Jul9o 4250 3275 4163 41.75 34,75 318.5% 17 Jul 94 375 4.00 7.00 7.00 525 5.40
12 Aug 99 26,50 2B.63 37.63 3325 4275 3375 14 Aug 99 4.00 4,50 4.50 304 5.00 4.60
Mean 5945 6139 6025 6113 6039 Mean 1155 554 970 1000 1078
Statlstical Parameters F-Test Statistical Parameters F-Test
Treatments Ny leatments o (LA ar p=08 = 0.75)
Cuts i (LS50 al p=0.05 = 324 cm) Cuts i (LST) at p=fhi5 = 150
Interaction b {LED at p=0.05 = 724 cm) Interacin **  (LSDarp=(05 = 3.35)
CV % 64 LY % 1325

TAT- Datinah: A2- Interion 101 (Alfalfe Rhodes grassk 172 (Alfalf Rhodes grassh
20 1 (Alfalf; Bhades grass).

green matter yield (Anonymous, [994). In the
Sultanate, dry matter vields of Rhodes grass from 36 to
41 t/ha’'fy" have been also reported earlier by Weber
(1989) and Ali and El Hag (1991). Stephens (1993)
reported dry matter yields in Rhodes grass from 30 to
53 t/ha’/y 'with 120 kg N/ha'/eut and from 20 to 43.50
tha'/y' in the farmer managed plots. The South
Batinah Integrated Study had also reported the
achievable green matter yield of Rhodes grass as
154.70 t/ha’fyear (Anonymous, 1993). In alfalfa, both
the cultivars produced similar (P=0.05) green matter
(182.05 - 184.04 t/ha) and dry matter (40.83 - 44.67
t/ha™) yields. Assuming that 9-10 cuts are realized
every vyear, green matter vyields in the present
experiment would be 90.99 to 91.98 tha'/y"' from 9
cuts or 101.10 to 102.20 t/ha™/y" from 10 cuts. The dry
matter yields would be 20.43 to 22.32 tha'/y” from 9
cuts or 22.70 to 24.80 tha’/y" from 10 cuts. In our
earlier studies, Interior local produced 210.12 t/ha” of
green matter from 19 cuts (Anonymous, 1994). The
South Batinah Integrated Study had also reported the
achievable green matter yield of alfalfa as 100 t/ha 'y
(Anonymous, 1993). Among the mixtures, green and
dry matter yields of 1:2 (Alfalfa and Rhodes grass)
were significantly higher than the other two mixtures
(P<0.05). Earlier workers have also observed such
superiority of the grass component in mixtures in
similar studies of alfalfa with other grass species
(Cooper, 1970; McCloud and Mott, 1953). However, recent
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“Al- Batinah: A2- Interior; 101 (Alfalfa: Rhodes grassh 152 (Alfalfa: Rhodes grass);

21 (Al Rhdes grass).

TABLE 5

Means of number of leavesbranch or branch of alfalfa and
alfalfa component in mixtures for the growth period
(Janwary 1998 to Auguse 1999),

Cut { Treatment Al A2 I:1 1:2 Z1 Mean
| Apr 98 15,00 1,000 13.17 13.5% 12.84 14,12
2 May 98 12.25 15.467 14,00 1592 12.67 1410
3 Jun 95 14,73 14,50 12.50 13.75 13.50 13,60
4 Jul 93 1525 20,00 18,00 17.73 18.50 18.70
3 Aup 98 12.25 12.25 14.23 13.75 1525 13.55
fi Sep 98 20,50 2100 X350 23.00 21.75 2195
7 Sep 9H 19.63 21.25 19.00 1938 19.50 19.75
& Nov U8 14,75 17.50 12.75 13.25 12,735 14.20
u Mowv U8 14.75 1725 17.04 16,25 16.50 16.35
1 Dec GE 19.75 210K 18.25 18.25 15,00 19.25
11 Jan 99 15.50 18.25 16.25 18,75 1775 17.30
12 Feb 59 1338 14.38 12,50 12.75 11.13 12.53
13 Mar 99 1804 1600 1925 22.25 17.00 18,50
14 Aprag 18.04 14.75 17.50 2223 14.50 17.40
15 My 99 14.25 12.73 1600 L &0 17.50 15.30
L& Jun 99 15.00 1600 14.75 15.25 14,50 1510
17 Jul 99 17.50 15.00 14,75 13,00 1700 15.45
L& Aug 99 14.25 16,00 14.75 17.25 15,00 16.25
Mean 16.04 16,64 16.01 16 .80 16.15
Statistical Parameters F-Test
Treatments M3
Cuts b LSDa p=0.05=1.T)
Interaction i (LST at p=0.05 = 3.8)
CV % 16,81

Al- Batinah; AZ- Interior: 1:1 {Alfaifa: Rhodes grass): 1:2 (Alfalfa: Rhodes grass);
21 (Alfalfa: Rhodes grass),



PRODUCTIVITY OF ALFALFA, RHODES GRASS AND THEIR MIXTURES
IN ARID CONDITIONS UNDER SPRINKLERS

TABLE 6

Means of plant density/0.1 m” of alfalfa and alfalfa component
in mivtures for the growth period January 1998 to August
1999,

TABLE 7

Means of plant height (cm) of Rhodes gass and Rhodes
grass component in mixtures for the growth period January
1998 ro Auguse 1999,

Cut / Treatment Al AZ 1:1 1:2 21 Mean Cut/Treatment RI R2 R3 1:1 1:2 2:1 Mean
1 Apr9E  16.09 13.53 10,42 634 1034 11.40 1 Apr9s - = - 5308 5224 5692 5408
74 May 98 2042 19.75 10,42 B.67 13.50 14.55 2 May 98 131.34 9517 97.50 4433 4775 4625 T1.06
3 Jun 98 1433 1217 7.25 867 11.50 10,98 3 un9%  B9.17 9600 B409 6692 T51T 67.00 T2
4 Jul 98 14,00 10,88 6.50 fi.0 11.25 G973 4 Jul98 9517 97.7F YRA3 9242 9103 9050 9429
5 Aug 98 838 575 B.63 . 738 £.50 773 5 Aug 9% 96.00 11600 97.00 106.75 10525 95.75 102.79
f Sep 98 688 6.63 5.63 5.50 5.75 .08 i Sep OB 14563 12438 112.00 10063 9933 10563 11460
T Sep 98 f.63 6.63 5,30 4.25 5.38 5.68 7 Sep BE - o - 9125 R6Z5 9000 817
8 Mov 98 7.00 7.040 8,50 5.50 875 735 b Wov 3 15075 137.00 L1675 10025 101,75 104.00 [18.58
9 Mov 88 11.50 140.75 S0 B.25 9.75 9.85 G MNov 98 - - = 1775 1975 1650 18.00
1 Dec 98 10.30 9.25 575 .00 6.25 71.55 10 Dec %8 11300 107.50 88.00 5200 5075 4375 7583
11 Jan 99 2.75 8.75 625 575 .25 735 11 Jan 99 - - - 3350 3000 3175 31795
12 Feh 99 6.75 6.25 3.25 5.25 525 575 12 Feb 90 120,13 11400 9450 E575 8113} 8003 9627
13 Mar 99 T.25 6,50 5.50 5.50 575 6,10 I3 hdar 949 - - - 9425 3’075 9300 8933
14 Apr 99 7.30 6.75 6.50 375 .50 .40 14 Apr99 9625 3700 7700 4425 5515 6350 70,88
15 May 99 #.00 .00 575 373 3,50 6,20 15 May 99 11625 9850 8200 35235 5995 6000 78.21
16 Jun %9 6,25 6.75 575 6.25 7.00 .40 It Tun99 9300 #8735 7325 5000 5625 4575 67.83
17 Jul &4 2.25 2.50 325 275 3.00 275 17 Jul9o 4725 7600 6975 6225 6238 5738 6250
13 Ang 99 2,00 2.00 1.75 1.75 2.00 1.90 L& Aug 99 69.75 5800 6E3R 5611 6R.13 7250 63458
Mean G5 BE.29 6,53 585 735 Mean 10480 9970 #4916 66.96 6806 6791
Statistical Parameters F-Test Statistical Parameters F-Test
Treatments i (LSD at p=0.05 = 0.59) Treatments - [LED at p=iL05 = 4.57 em)
Culs ik (LSDatp=0.05= 111 Cuts bl [LSD at p=00.05 = £.12 co)
[nteraction e [LSD at p=0.05 = 2.4%) Interaction i (LSO at p=0.05 = 15.24 cm)
CVo%_ 2417 CV % 1561

Al- Batinah: A2- Interior L1 (Alfzlfa: Rhodes grass): 1:2 (Alfalfa: Rhodes prass);
2: 1 {Alfalia: Rhodes grass).

studies indicated that alfalfa monoculture with new
varieties and mixtures were superior to grass
monoculture (tall fescue, Festuca arundinacea L.)
{(Hoveland et al,,1995).

GROWTH ATTRIBUTES!
(a) Alfalfa vs Alfalfa component:

The performance of alfalfa was, in general,
improved cut after cut with respect to plant height
(Table 3) and number of branches/crown (Table 4).
There was a significant increase in the number of
leaves/main branch in cuts- 4, 6, 7,9, 10, 11, 13, 14 and
15 as compared to rest of the cuts (Table 5). The plant
density significantly (P<0.05) increased initially up to
cut-2 but later on decreased significantly (P<0.05) with
inconsistency up to cut-8. The plant density had a
significant rise and fall in subsequent cuts depending
upon favorable (winter) and unfavorable (summer)
climatic conditions for the crop (Table 6). Batinah local
was found to be significantly (P<0.05) superior to
either Interior local or the alfalfa crop in mixtures with
respect to number of branches/crown.

(b) Rhodes grass vs Rhodes grass component:
In the case of Rhodes grass, although plant height
differed significantly (P<0.05) among the cultivars over
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Rhodes grasa); 20 1 (Alfalfa: Rhodes prass).
+ For Rhodes grass varicties means arz compuled fer 13 cuts,

cuts, in pure crop it improved significantly cut after cut
(Table 7). In mixtures it improved only up to cut-8
taken during early November, but later it was reduced
significantly up to cut-12 due to unfavorable conditions
{low temperature). Plant density was significantly
(P<0.05) decreased cut after cut (Table 10) with a
significant (P<0.05) increase in the number of
tillers/plant (Table 8) up to cut-12 in pure crop
irrespective of varieties contributing to productivity. In
mixtures the plant density was also significantly
(P<0.05) decreased with significant (P<0.05) increase
in the number of tillers/plant only up to cuts 7 and 8.
Subsequently, these characters were adversely affected
due to low temperature in the winter (Tables 8 and 10).
The number of leaves in the main tillers of pure Rhodes
grass crop varied significantly from 4.5 to 7.0 during
summer and from 4.0 to 5.0 in the winter, while that in
the Rhodes grass component in mixtures was at 4 to 7
leaf stage during summer as compared to 2-4 leaf stage
during winter (Table 9). This is because mixed
treatments were harvested along with alfalfa treatments
when they attained the stage of cutting, at which time
Rhodes grass growth was slow during winter.

Rhodes grass crop was slow and steady in its
growth time in winter, from October to February,
during which time only three cuts in pure crop were taken
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TABLE &

Means of number of tillersiplant of Rhodes gass and
Rhodes component grass in mixtures for the growth period
January 1998 to August 1999,

Cut / Traatment RI R2 R3 1:1 1:2 21 Mean
1 Apr 98 - - 925 1192 1033 1050
2 May93 917 258 950 908 E42 E6T7  EN
3 Jun93 B33 742 1050 1225 EI17 908 929
4 Tul93 1538 10,13 17.13 1063 B.63 12385 1254
5 Aug93 1300 1275 1300 738 613 675 94D
3 SepY8 1200 1150 1235 1113 1225 1663 1263
7 Sep 98 - - = 900 11e3 7.5 943
b Mov98 1225 1175 &350 425 550 550 963
& Mo 98 - . - 3235 350 225 300
I Dec 98 1500 1675 1725 600 625 650 1129
Il Jan 99 - - - .00 435 550 375
12 Feh99 21,75 1825 3075 575 525 550 1454
13 hear 9% = - - 475 425 400 433
14 Apr99 2200 1950 1050 500 625 500 1138
15 May 99 2575 1750 1950 I0S0 2250 725 1463
L& Jun 99 2325 1925 1675 R2F 725 B2F 13E3
17 Jul99 1875 1575 1428 &75 0 700 650 1017
18 Aug 99 1650 1550 1800 730 600 023 1163
hezn 16,24 1420 1509 771 724 744
Statistical Farumeters F-Test
Treatmenls b (LSS0 ar p=0.03 = 0.79)
Cuts Lind (LD at p=0u0d = 1.38)
Interaction e (LSD af p=i 0 = 3.38)
LV % LA
R1- Katzinbora; R2- Callide: R3- Topeus: 10 | (Alfalfa: Rhodes ymssl; 1 1 (Alfalf:

Rhades grss): 20 L (Alfalfa: Rhodes grass),
+ For Rhiodes grass varielies means are computed for 13 cuts.

as compared to five cuts taken from early April, when
satisfactory germination of Rhodes grass was realized until
September. Thus, Rhodes grass was cut only thirteen times
during the period of experiment. Rhodes grass proportion
in the mixtures was reduced gradually and significantly
(P<0.05) initially up to cut-4, because of farmers’ method
of hand-cutting adapted for the mixtures, which was not
favorable for regeneration of the Rhodes grass component.
This reduction was rapid from cut-5 through cut-18 due to
the combined effect of shading by vigorous alfalfa plants
to slow growing Rhodes grass culms, especially during
winter. This was also noticed in the studies of Davis and
Tyler (1962) for alfalfa-orchard grass mixture and Stringer
et al. (1994) for alfalfa-Bermuda grass mixture.

NUTRIENT COMPOSITION: The studies on nutrient
composition of the treatments at two different sampling
stages revealed that effects of treatments, sampling stages
and their interaction were significantly different (P<0.01).
Among the treatments, alfalfa and alfalfa mixtures were
rich in % CP (Crude Protein) and % EE (Ethyl Extract) as
compared to Rhodes grass varieties (P<0.05) while Rhodes
grass varieties were significantly richer in CF (Crude
Fiber) (P<0.05) in comparison with alfalfa and mixed
treatments. Exceptionally, Top cut variety of Rhodes grass
was significantly higher in % CP than Alfalfa-Interior
(P<0.05). However, differences between treatments with
respect to starch (Nitrogen Free Extract, NFE) and ash
were significant (P<0.05) but inconsistent (Table 11).

TABLE 9

Means of number af leaves per tiller of Rhodes grass and
Rhodes grass component in mixtures for the growth period
Janwary 1998 to August 1999,

Cut / Treatment Rl R2 B3 1:1 1:2 21 Mean
1 Apr 98 5 - - 458 475 409 447
2 Mlay U8 6.0%9 623 542 592 600 608 5.96
3 Juntd 475 473 450 400 450 435 446
4 Jul 98 675 575 475 475 330 525 546
3 Aug B8 623 (.25 600 675 650 575 615
3 Sep 9K 6,33 5.58 500 450 6.63 625 5397
7 Sep Y8 : - - T ABE O 613 66T
3 Mov 98 675 600 373 475 500 473 5.50
9 Nov 98 - - - 250 235 300 1.38
10 Dec 98 525 475 4,50 4.00 175 350 429
11 Jan 99 - - - 450 475 475 487
12 Feh 99 588 5.63 4,50 400 400 438 473
13 Mlar 99 - - - 500 450 475 4795
14 Apr9e 53235 550 450 400 475 550 492
15 Mavids 600 525 475 4450 450 475 4596
& Jun9% 600 550 450 423 500 475 5.0
17 Juleg 3323 400 150 350 325 3500 3N
18 Aug 99 450 375 .75 300 300 335 3.54
Mean 562 533 472 4513 478 470
Statistical Parameters F-Test
Treatmnents % (LS at p=i.03 = 0.24)
Cuts s (LS50 arp=0.05 =42}
Interaction .. (LS50 a1 p=0.0F = 1.03)
OV % 17.58

F1- Kammbor: R2- Callide: R3- Topout; ;| (Alfalfa: Rhodes grassh 10 2 (Alfala:
Rhiedes grass); Z: 1 (Alfalfa: Rhodes grass).
+ Far Rhodes grass varieties means ane computed for 1.5 culs.

TABLE 10

Means of plant density/ 0.1 m™ of Rhodes gass and Rhodes
grass component in mixtures for the growth period January
1998 to August 1999,

Cut / Treatment Rl k2 R3 1:1 1:2 2:1  Mean
1 Aprad - - - A75 1025 483 TR
2 May 98 2492 1633 3133 1209 1342 B25 1771
3 Jun93 1392 §42 1567 725 542 684 1025
4 Jul9@% 11,75 RS0 1763 738 838 563 0DER
3 Aug¥d 675 700 638 338 363 LTS 4.98
f Sep98 675 748 638 315 3 63 350 523
7 Sep BB - E - 288 150 193 210
b Nov9E 823 725 575 200 250 150 454
& Mo 95 - - - 125 1285 075 108
[0 Dec9 700 700 5350 100 150 125 338
11 Jan 9% = - 1.25 1.25 123 1.25
12 Feb 99 725 400 475 100 100 100 350
13 Mar 94 - = - 128 125 125 LIS
14 Apr99 600 600 450 2325 100 250 404
15 May99 BOD 675 450 275 4.00 0 225 471
16 Jen% 700 625 425 330 250 225 439
17 Julee 675 575 525 250 300 300 428
18 Aug %9 650 550 47F 300 3000 ZOD 4 13
Mean 230 759 897 31a0 414 1853 TI8
Statistical Parameters F-Test
Treatments - (LSD) at p=0.05 = {.48)
Cuts - (LS50 ar p=0.05 = 0LE3)
Interaction - (LA ar p=0005 = 2.04)
OV 9% .19

Rhodes grass); 2 1 (Alfalfa; Rhodes grass).
+ For Rhodes grass vasicties means are computed for 13 cuts



PRODUCTIVITY OF ALFALFA, RHODES GRASS AND THEIR MIXTURES
IN ARID CONDITIONS UNDER SPRINKLERS

TABLE 11

Nutrient composition of eight treatments of forage and
Sforage mixtures for two sampling stages (April 98 = stage 1,
Jirst cut; Sept 98 = stage 2, seventh cui).

Sampling Mutrient Composition (%)
At Stage CP___CF EE Ash NFE
Allalfa — Batinah 1 [6.80 1930 220 1450 4720
2 1445 2910 300 1105 4240
Average 15.63 2420 260 12,75 44.80
Altalfa — Interior 1 1460 2860 250 1230 4200
2 1430 2910 290 10.75 4295
Average 1445 2885 270 11,53 4248
Rhodes Grass - 1 1215 29.05 195 1225 44.60
Katambora 2 695 2910 195 (228 4973
Average 9.55 2908 195 1226 4717
Rhodes Cirass - 1 10,70 2690  1LAD 1400 4330
Callide 2 840 2690 185 1390 4715
Average 955 2690 183 1395 4523
Rhodes Grass - 1 1540 3130 1.0 1310 43.10
Top cut 2 1470 31,30 180 1325 4525
Average 1505 3130 180 1318 4418
Alfalfa : Rhodes 1 1540 2165 340 1320 4635
Grass (1:1) 2 14,70 2165 255 1160 49350
Average 1505 2165 298 1240 4793
Alfalfa : Rhodes 1 1655 2490 280 1300 4275
Girass (1:2) 2 1760 2490 291 1099 43.46]
Averge 17.08 2490 285 1200 43.18
Alfalfa : Rhodes | 1590 2405 280 1420 4305
Grass (2:1) 2 1500 2410 290 1040 47460
Averpe 1545 2408 285 1230 4533
Statistical Paramcters
BOP %MOF WEE  %Ash  WNFE
Treatments  F-Test b ed Lo b e
LED at p=0.05 0,20 40 nna .09 (.50
I:\-“w F- |.E$|. Ll e LL) L] sa
LS a1 p=0, 015 0,411 [R5 Doz 013 1.0
Interaction  F-Test (o ks = g e
L[ at p=0.05 0,54 1.13 .0 0,24 1.42
Ve 1.93 2.0 1.7% 047 1.48

# CP- Crude Protein; CF- Crude Fiber; EE- Ethy] Extract; NFE (Nitrogen Free Extract).
Conclusions

The results of these investigations indicated that
Rhodes grass produces highest green and dry matter
yields/ha'/y”, of which a major share comes during
summer. Among the mixtures, the mixture having a
high proportion of Rhodes grass would give high mean
vield. Alfalfa, however, would produce less green or
dry matter yields than either Rhodes grass or mixtures.
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