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Effect of molybdenum and manganese on the gernination

and growth of plants.

lMolybdenum is essential to the normal development
of plants and for the completion of their life cycle
(37, 92, 120, 132, 134, 146). The deficiency of
molybdenum was associated with depression in growth
of beens, peas and broed bean (77, 120). Addition of
molybdenun prevented the appearahce of the foliar
symptoms end caused a nmarked improvement in growth rate
ond colour. These results were obtained on COWpeas and
beans by adding 1 p.p.m. in low molybdenum soil (88),
on peas by supplying to the soll 2 oz. per acrc (19),
on red clover by applying 8 oz/acre (170), or Dby
applying 4.0z sodiun nolybdate per 100 gall. walber per
norgen (168&), on lucerne by adding 1 Kz. NaylMoO, per
hectare (8), on birdstoof, trefoil, luccrnc, ladino
and red clover by adding 5 — 8 oz Ko, lo 04 ner acre
(98) or by applying 300 g. Na, Mo O4 per acre (199) .
Spraying plants with molybdenun as amnoniun nmolybdate
ceused o morked inprovenent in  growth rate and clour.

as shown on pea at % 0z. in 2 gall. water (45), on
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Musokhaonov (135), found thaot soaking horsc bean
seeds in Mo orlio «+ i solution was as effective as,
and nore economic than foliar spraying. Siniler

esults were found by Filippove ct al (51), on beanses

Molybdenum had o positive influcnce on thie growth

ratc cnd accunulotion of dry substouces of green

fodder of beans (51), lucernc (57, 222) and clover
(72) =»nd Centroscra pubcscen ond Pucraria phosco-

loides (223%) plants.
Johnson et al (89), studicl the effcet of
different Diolyblenun scusces on goepndnoaticn of goyas-
bean gecds. They conclu
gources »f ilo nor rates of

3 0z./50 1b of seod couscd

e poen gseeds wis ach

other hend, geruination of
influenced by the lower rates of scod application by
sodiun molybdate.  The nighest rate of sced application

wiideh gave secd nmolybdenw. levels in excess of 0e5%
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growth (166).
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Date and Hiller (41), found that 0o glgnificant
responses in dry weight of ¢lover by increasing

molybdenum levels in low Mo~-s0il.

Méﬁj;investigators studied the effect of manganese
on the germination, growthn and the production of dry
matter of vlants. Manganese deficiency affected growth
of subterranean clover (212). Using nanganese sulphate
at a rate of 2 and 3 ng./Kg. dry soll increased the
weight of stems and leaves ovex control (113). Spraying
twice with 7.5 Kge Mn S 04/800 liters of water per
hectare increased red clover wand lucernc yiclds (21).
vield of subterrancan clover were doubled DYy application

of 40 1b/ecre Mn S Oy (212).

Germination of lucernc sceds in swndy culvure (43),

and legumes seeds in green house experiments (200) was

q

not affected by in application.
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Lolorance of specius appoarcd To &l nd partly on Mn

retontion with the root systom (7). Tolerance to Mn

o

Soxicity varied within tho varictics (200). On thec
other hand, mengancse nad & significant depressing
effect on shoot height end welght of soyabean plants
by using 4 pep.m. in water culture (196), 100 pepeme
on lucerne (43, 54). Tn nutrient culture, 1.00 p-p.m.
increased dry weights and the top/root and pod/stem
and leaf retios of pea plants over the control (46).
Musakhanov (135) found that Mo + Mn were more effective

on horse beans then Mo alonce

Schweilgart ond Hartmann (186), working on 21
different crops, showcd that ploabs which sceds  had
becen enriched with trace~clements were strongly
activated. This Dbecame evident by o shortenning of

the germination period <44 corlicr goma loaf formation,

better root Lormaotion ~nd don T VoEGuation .

[63]
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contents of plants.

Insutfficicnt and excessive supply ol trace-
c¢lements affected the utilization rather thicn the up-
take of the cther nutrients, resulting in o modificd
ratio between the organic and inorganic compcrents in
the plant, while the ratio of cations to anions
remuined practically unaffected (185). Molybdenum
proved to be -imdispensable for nitrate reduction in
plants (49, 130, 121, 1322), in grecen plents as wcll as
in fungal and bacterial cells it scts as a catalyst in
nitrate rcduction €132),end for full nitrogen fixation
(49). Similar results to nitrogen fixation werc obtain-—
ed on peas (130, 134), beans (174), luccrne (222),
and soyabeans plants (175). Molybdoflavoprotein similar
to hydrogenase, plays a role in nitrogen fixzation by
symbiotic bacteria analogous to thot proposed feor
hydrogenase in coertain free=-living micro-organisms.
Molybdenum has an cssential role ns en clectron carricr
in certain Tflavoprotein-nitrate roductase (49). -
Molybdenum increased heo vrotein content in npeas (29,

71, 118, 136, 157, 140, 146, 150, 156, 157, 165, 271),
beans (4, 123, 135, 137, 149, 155 156, 158, 159, 220,225),
soyabean(?70, 175), red clover (26, 59, 146 , 148 ,
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15y, 191) , duccriie (o, 27, Ho, 137, 10903 borsos

(171, 19%), lar (13273, 1o wmes (9), Conbroseun

pubcscens and Pucraria phasccoloides  (223), ladino

clover (14l), scradella (146), veteh (137, 159),

Glycine wighii (121) and Glycine max plents (23).

Ratner and Akimockine (163) revealed that molybdenum
inereased the nitrateercduction activity of the lettuce
leaves. They added molybdenum led to an increasc in

the rotio of protein-N to nitrate~N in the leavese

Parker and Harris (144), found that the increases
in soyabeans yield ceused by ~ppliczcbion of Mo were

associcted with increases in leaf-N and sced-probein.

On the other hand, some investigators came.to
the conclusion that molybdenum had no significant
effect on the conbent cnd uptoke of nitrogen (3, 41,

88, 132, 197).

Kliewer and Kemncdy (94), found on birdstoof,
trefoil, lucernc, lodine and rod clover that nitrogen
conbent was corrclated with the nunber of nodulcs pox
8

plente In lacking molybdenum condition, root nodul

dovelopod, but their N-fixing activity was markedly
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6, 51, 61, 190, 195). =uschel et al (174),
molybdenum reduced nodule numbers of bean

~
7

2
t

found tha
plants. Date and Hillier (41) found that no significant
responses in nodule numbers were obtained by increasing

molybdenum levels.

Molybdenum and manganese increasced N conbtent

(@)
H;

soyabean (37), and horse beans plants (135).

liolybdenun produced increases in P and K contents
of peas (134, 140, 150, 231), clover (148, 191), beaus
(149), and little or no effcet on P and K content of

soyabean (112), and cowpcas pl-onts (197).

Chuikov and Petrakova (23), found that mangnnese

increascd protein content in Vicia faba .
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