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The soil is a non-saline, deep light 
sandy loam (loess). The seedbed was 
prepared by plowing 25 cm, and then 
raking. Sixty kg/ha of nitrogen was 
applied as ammonium sulphate and 
120 kg/ha P206 as superphosphate. 
Seeding was carried out with a planet 
hand-seeder on January 26, 1961, when 
the soil was wet to a depth of 15 cm. 
Two to four replicates of 16 m2 each, 
of each species, were then drilled in 
l-m spaced rows to 2 to 4 cm depth at 
a seed rate of ca. 10 kg/ha. 

Results and Conclusions 

Total annual rainfall in the winter 
of 1960-61 was 78 mm, which is close 
to the long-term seasonal average. 
Prior to seeding, 36 mm rain had 
fallen, including 8.4 mm during the 
preceding week; 13 mm fell imme- 
diately following seeding, and 26 mm 
more within one month. Most species 
germinated and emerged satisfactorily, 
but all plants were severely stunted 
(Table 1). The annuals flowered within 
6 to 10 weeks of emergence, and pro- 
duced seed, though yields were very 
low. Most perennials, on the other 

hand, never advanced beyond the seed- 
ling stage. While flowering stalks were 
formed in a few species, neither seed 
nor bulbs were produced. None of the 
perennial plants survived the summer. 
Development of Agropyrum elonga- 
turn, Oryzopsis holciformis, and Phala- 
ris tuherosa was relatively better and 
full seedling rows were observed. Dac- 
tylis glomerata, Festuca arundinacea, 
Oryzopsis miliacea, and Sanguisorba 
minor emerged very patchy and made 
hardly any growth at all. 

In subsequent work reported else- 
where (Evenari et al., 1963, 1964, 1965, 
1968; Tadmor et al., 1966) both peren- 
nial and annual range plants were very 
successfully grown in the same desert 
under water-spreading conditions. The 
above results, obtained in a year with 
average rainfall distributed in a way 
conducive to seedling development, 
stress the fact that seeding perennial 
range plants is doomed to failure 
unless additional water is applied. 
Water spreading is thus a prerequisite 
for establishing perennial plants in 
range seeding in the Negev Desert. 
Annual plants, however, were able to 
mature and produce seed. This shows 
the greater flexibility of annuals under 

the extreme conditions described, and 
also why ephemeral annuals constitute 
a major component of the native vege- 
tation in many semi-deserts and des- 
erts. 
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than that of the grass alone. Adding 
P and K fertilizers did not increase 
forage yields of either the peanut or 
grass over a 3-year period. A 50 lb/ 
acre application of N increased total 
forage production but reduced the 
amount of peanut forage produced. 

In range areas of the Southeast and 
probably throughout much of Latin 
America where little N is applied, the 
forage neanut is one of the first tron- 

Highlight ical e&me, to show promise in gra& 
legume mixtures. 

tropical pastures as in temperate cli- 
mate swards. However, in spite of the 
vast acreages of tropical grasslands, 
relatively little is known about tropical 
legumes; even less is known about the 
relationships between tropical grasses 
and legumes. 

The purpose of this investigation 
was to determine the ability of a wild 
annual peanut, Arachis monticola (Pi 
263393), probably of Brazilian origin, 
(Hermann, 1954) to establish and per- 
sist in sods of Pensacola bahiagrass 
Paspalum notatum (Flugge) and 
Coastal bermudagrass Cynodon dac- 
tylon (L) Pers.). A second objective 
was to establish the forage contribution 

A wild annual forage peanut was 
seeded in Pensacola bahiagrass and Legume use as either food or feed 

of the peanuts when grown with the 

Coastal bermudagrass sods and found Probably antedates written records* 
grasses. 

to Persist for at least 3 vears and McKee (1948) concluded the early use Procedure 

shoked indications of persiskng for a of legume crops suggests that the supe- The experiment was initiated on 
much longer time. The peanut can be riority of legumes was recognized early established sods of Pensacola bahia- 
established by either preparation of a 
seed bed and planting or by seeding 

in recorded history. The importance grass and Coastal bermudagrass at the 
of legumes in temnerate nastures is Americus Plant Materials Center near 

l Journal Paper No. 530 of the College 
well zstablished and culturil practices Americus, Georgia. The sods were 

Experiment Station of the University necessary to keep legumes in such approximately 0.25 mile apart and are 

of Georgia Agricultural Experiment swards are rather well known. not directly comparable. Both sods 
Stations, Cooperating with the U. S. It can be reasoned that legumes were well fertilized and productive. 
Soil Conservation Service. should be equally as important in Soil type was Eustis loamy sand. Treat- 
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Table 1. Established peanut plants per square foot by treatment four years 
after initial seeding (May 17, 1966). 

Sod type 

Fertilizer rate 
(lb/acre NPK) 

Bahiagrass Coastal bermudagrass 

Plowed Planted Grass Plowed Planted Grass 

1. None 1.92 1.28 0.22 1.43 0.58 0.03 
2. O-31-58 1.47 0.95 0.18 0.88 0.62 0.00 
3. 50-31-58 0.67 0.38 0.10 0.26 0.37 0.03 
4. O-3 l-58l 1.60 0.88 0.19 1.21 0.43 0.03 

l One ton of agricultural lime and 250 lb of gypsum in addition. 

ments were replicated three times in 
a split-p10 t randomized complete block 
design. Whole plot treatments were 
established at the beginning of the 
experiment on April 9, 1963, and in 
1964 and 1965 the peanuts were al- 
lowed to re-establish without prepara- 
tion or seedling. 

Whole plot treatments consisted of 
(A) complete seedbed preparation and 
peanuts seeded in rows 2.5 ft apart, 
(B) narrow furrows opened 2.5 ft apart 
in the established sod and peanuts 
seeded, and (C) no seedbed preparation 
and no peanuts planted. Split plot 
treatments were fertilizer rates of: (a) 
none, (b) O-31-58 lb/acre of NPK, (c) 
50-31-58 lb/acre of NPK and, (d) 
O-31-58 lb/acre of NPK and one ton 
of agricultural lime with 250 lb/acre 
of gypsum (CaS04 2Hz0). 

At planting, hulled peanuts were 
seeded 5 inches apart in the drill. The 
initial fertilizer application was made 
on April 17, 1963, and in late March 
or early April in later years. Plots were 
clipped three times per season using a 
sickle bar mower. The first harvest 
was made between June 9 and 18. The 
second harvest was made between Au- 
gust 1 and 12 and the third harvest 
between September 25 and October 10. 

The clipped forage was separated 
into grass and peanuts while green and 
dried in a forced-air dryer. Split plots 
were six feet square and plots were 
separated by 6-inch plowed furrows. 
At harvest the entire plot was clipped. 
On May 17, 1966, a final stand count 
of established peanuts growing inside 
the plowed furrows was made. 

Results and Discussion 

Persistence of the peanuts in the 
sod is shown by the data in Table 1. 
At the initial planting, peanut emer- 
gence averaged 2 plants/ft2. The 
spread of peanuts into adjoining plots 
was limited. The bahiagrass plots 

adjacent to plots where peanuts had 
been seeded has less than 0.22 plants/ 
ft2. The Coastal plots similarly treated 
had only .03 plants/ft2. 

The failure of the peanuts to re- 
spond to fertilization applied could be 
attributed to their origin in Brazil on 

Plots where no fertilizer had been 
applied were 

soils low in most nutrients, with grasses 

consistently higher in 
number of peanut plants per square 
foot than those where fertilizer was 
applied. The application of 50 lb N 

offering 

reduced the number of peanut plants 

only limited competition 

by an average of more than 50% as 
compared to plots where N was not 

under natural conditions. The fertility 

applied. Therefore, peanut persistence 
was actually reduced by fertilizer ap- 

level of the soil on which this inves- 

plication. 

tigation was conducted was probably 
much higher than that of the soil on 

which the peanuts evolved and the 
peanuts were incapable of responding 
to the added nutrients. Thus, it would 
appear that this peanut is likely to 
persist on lower fertility soils but will 
probably not persist where increased 
competition is caused by the addition 
of N to either of the grasses and the 
peanuts are not likely to respond to 
applications to P, K, and Ca. Close 
utilization could be expected to favor 
persistance of the peanut (Jamison, 
1963). 

Peanut forage production for the 
first season showed an average of ap- 
proximately 620 lb/acre when grown 
with bahiagrass and approximately 
1,650 lb/acre when grown with Coastal. 
In the second season, peanut forage 

Forage yields of the peanuts are 
given in Table 2. Yield data shown 

yield on bahia sod tended to be 100 

represent only that harvested and are 
conservative relative to that grown. 

to 200 lb/acre lower as compared to 

Peanut leaves are produced on long 
runners located near the soil surface. 

the first year but on Coastal sod the 

During dry weather the peanuts tended 
to drop many of the older leaves while 
the stems remained vegetable. In 
seasons of favorable rainfall more 
leaves will be retained and a higher 
yield will result. In dry season, leaf 
growth occurs after rains and unless 
forage harvests are made before the 
onset of dry weather, yields of peanut 
forage are likely to be underestimated 
relative to production. 

Table 2. Yield of dry peanut forage per acre by treatments 1963-1965. 

Yield lb/acre dry forage 

Fertilizer 
(lb/acre NPK) 1963 

Bahiagrass Coastal bermudagrass 

1964 1965 1963 1964 1965 

Plowed seedbed 
a O-O-O 
b O-31-58 
c 50-31-58 
d+ O-31-58 

Seeded direct 
a O-O-O 
b O-31-58 
c 50-31-58 
d+ O-31-58 

Grass 
a O-O-O 
b O-31-58 
c 50-31-58 
d+ O-31-58 

602 962 116 
893 634 203 
854 447 95 
890 685 183 

479 470 171 1823 287 225 
500 596 172 1798 225 211 
404 231 103 1133 60 145 
606 490 174 1882 165 220 

31 44 48 43 
48 48 38 40 
33 74 39 27 
37 47 34 67 

1708 
1783 
1325 
1779 

565 287 
460 189 
243 108 
558 272 

where peanuts had not been seeded + Lime and gypsum in addition. 
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Table 3. Yield of Pensacola bahiagrass and Coastal bermudagrass and peanut 
forage by treatments 1963-1965. 

Yield (lb/acre dry forage) 

Fertilizer 
Bahiagrass Bermudagrass 

(lb/acre NPK) 1963 1964 1965 Avg. 1963 1964 1965 Avg. 

Plowed seedbed 
a O-O-O 1850 3543 2102 2498 5127 2529 2513 3390 
b O-31-58 2977 4297 2700 3325 5380 3208 2514 3701 
c 50-31-58 3594 4388 4912 4298 7647 4606 4490 5581 
d+ O-31-58 2616 3907 2510 3011 5935 2966 2580 3827 

Average 2759 4034 3056 3283 6022 3327 3024 4125 
Direct planted 

a O-O-O 2828 3387 2804 3006 6813 3845 2725 4461 
b O-31-58 3323 3942 2485 3250 6577 4183 3066 4609 
c 50-31-58 5706 5425 4466 5199 9215 4245 4919 6126 
d+ O-31-58 3486 4016 2704 3402 6000 3872 2776 4216 

Average 3836 4193 3115 3715 7151 4036 3372 4853 

Grass alone 
a O-O-O 2763 3676 2249 2896 4458 3576 2941 3658 
b O-31-58 3438 4012 3110 3520 5110 4853 3001 4321 
c 50-31-58 5914 6438 4849 5734 8009 5157 5426 6197 
d+ O-31-58 3100 3417 2292 2936 4616 4153 3054 3941 

Average 3804 4386 3125 3772 5548 4435 3606 4530 

+ Lime and gypsum in addition. 

peanut forage yield was reduced 1,200 
to 1,400 lb (Table 2). The third 
season’s peanut forage production was 
approximately 200 lb/acre on both 
grasses. The year to year variation is 
thought to be due primarily to dry 
weather causing the leaves to drop. 
After the low forage production of 
1965, peanut plant establishment in 
1966 (Table 1) showed enough plants 
to maintain the population at approxi- 
mately its original level. 

The addition of 50 lb N reduced 
peanut forage production relative to 
that of the no N treatment. It is 
probable that when N is applied to 
a peanut-b h a iagrass or peanut-Coastal 
bermudagrass sward, the value of the 
peanuts in the mixture will be reduced 
with the possibility of the peanuts 
being eliminated entirely. It appears 

the peanuts have their maximum 
potential in range or extensive opera- 
tions, where high forage production 
per acre is not needed. 

The higher peanut forage produc- 
tion on bahiagrass sod in 1964 as com- 
pared to the production on the ber- 
mudagrass was probably due to the 
higher water holding capacity of the 
bahiagrass soil. 

Total forage yields by treatments 
and years are given in Table 3. While 
forage production of the two areas are 
not comparable an explanation for the 
difference in production is available. 
Coastal bermudagrass averaged approx- 
imately 1,000 lb more dry forage per 
year than Pensacola bahiagrass. The 
higher yield of the Coastal was due 
to the higher yield during the first 
year of the experiment and probably 
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represents residual fertility. During 
the same year, peanut forage produc- 
tion on the Coastal plots exceeded that 
on the bahia plots (Table 2), probably 
due to reduced competition early in 
the season. During the second and 
third years of the experiment, total 
forage production between the grass 
species did not vary appreciably. 

Forage production on the plowed 
seed bed averaged approximately 5 15 
lb less forage per year than did the 
direct seeded plots or the grass without 
peanuts. The reduced yield on the 
plowed plots was due to grass stand 
reductions by plowing that required 
time to re-establish. At the low level 
of N fertility used in this experiment 
more time was required for grass to 
re-establish than had a more adequate 
N supply been available. Preparing a 
seed bed for peanut seedlings in grass 
sods will reduce the grass production 
for one to 3 years but will increase 
peanut forage production. 

Applying P and K increased grass 
forage production up to 300 lb/acre 
of dry forage, but did not increase 
peanut production. Applying 50 lb/ 
acre of N increased total forage pro- 
duction by approximately one ton/acre 
but reduced the percentage forage 
contributed by the peanuts. 
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