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The |nfluence of nutrition on the devolopment of root rot of wheat was studied
Io pet and field experments, ]
It the pot experiments, Jutensity of root rot decreased with an incrsass in
nutrient concentration up to ten times the normal modified Hoaglang 2nd
Bnyder solution. The unbalaneed nutrient eolutions with low nitcogen,
phoaphotus and potassium réspectively increasell the deve'opment of root o,
whereas those with high nitrogen, phosphorus apd potassium respectively
decresind the intsaafty of roof rot stiphtly, ;
The reults of Seld etperiment Indicated that ammoniom sulphats, superphos.
phate and potacsiom sulphets alone and in combination at their recommended
ratea of application did not emhancs the germination of wheat sead, failed to
redoca the incidsnce of root rot end were unable to incrense the numbes of

tillers of root rot affected whsat plants. Honvever, thise fertilizers significantly - -

Increased the nurnber of earm and the yield of gradn. Nobe of the fattibzers
appeared to be slgmeficanily better thao the other. However, ammanium
sulphat= proved a littls better than superphosphate and potessium sulphete.
The results of pot and Field experimenta indicated (hat at low nutrient cone
centravlons, the geowth of wheat plant was restricted and root rot pathogen oat
competed the host, thereby Increasing the incidence of che diseass. B, with
in incroase In the nutrient concentration, vigour of wheat plant was increaged
which resulted in decreasiog the incidence of the diseass,

INTRODUCTION

Root rots are among the Jeast consbicuoun but highly desteuctive

discases of wheat. They are caused by different fungi in different parts of the
world. Root rot in West Pakistan is attributed mainly to Hetminthosporium

sativim.
Root rot of wheat in of general occurrence in West Pakistan and is

prevalent more or less every year in the wheat-growing areas of the province,
The intensity of root rot vares with the season, locality and the varisty of the
crop. In Pakistan, roet rot is generally more serious in rainfed areas thao in

the irrigated tracts.
In view of the economic importance of wheat and losses caused by root

rot, it is desirable to investigate the various aspects of the root rot problem,

*Pepariaent of Plaot Pathology, W, P, Agricultuzal University, Lyslipar.
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Walker and his sssociates {Walker and Foster, 1946 ;» Walker gnd Gallegly,
1951 ; Walker and Hooker, 19454, b ; Walker -and Kendrick, 1948 ; Walker
ef of.,, 1954 ; Gallegly and Walker, 1949, 1931 ; Smith and Walk:r 1541 ;
Wei et al, 1952} have extensively investigated autrition in relatmn to the
development of many diseases. Breadfoot and Tyner (1928) studied the effect
of mineral nutrition in relation to the incidence of root rof of wheat and
concluded that the md:nce of the disease increased as the concentyation of
potassivm, mitrogen and caleium was decreased below the amount of these
constitvents present in the complete nulrient sulutmn ngf,i that cnns;df:rghle
amounts of potassivm, nitrogen and cnlclum were required b}f wheat seedlings
to escape excessive damage due to 100t rot organism. Hnwever, the develop-
ment of root rot of wheat in rr:latmn to nuttition s not :.ret C{]mp];gtgljr under-
stood. The influence of nutrition on the growth of H. saéfvan in culture and the
effect of nutrition on the growth and development of wheat have besn studied
extensively (Christensen, 1922, 1926 ; Dosdalt, 1923 ; Peterson and Katzulson,
1955 ; Stevens, 1922.). This paper repurts the influence of nutrltmn on the
development of root rot. ; . _

EXPERIMENTAL RESULTS

The influence of nutrition on the development of root rot was studmd'
in pots and in the feld. ;

Pot Experiment .
The influence of nutrition on the develnpmrnt of root rot of whqat
was studied in galvamsed pots with wheat variety, C. 591, The quartz sand
used in pots was sterilized with 2 per cent formaldehyde solution (40 per ¢ent
commercial) and was washed in 10 per cent hydrechloric acid and distilled water
to make it nutrient free. The seeds of C. 591 were thoroughly infested with
a concentrated suspension of covidia of H. safivum and ten seeds thus infested
were sown in each pot, The quartz sand of the pots was alsa thoroughly infested
with a concentrated suspension of the conidie of X, safivum. The wutrient
solution was added by drip sand culture method so that the sand was moderately
saturated with the outrient solution, The exptriment was run in triplicate,
The basal nutricnt solution (1H) was a modification of the mutrient
solution of Hoagland and Synder (1933) and that used by Walker and Hooker
(1945) and Gallegiy and Walker (1949). The concentratien and balence of salts
was vatied according to the method employed by Walker and Hooker (1945
The salt concentration of the basal solution was reduced to one tenth 0.1y
and -one twentieth (0.05H) and increased ten times and twenty times that of
nm:mal solution. In the vnhalanced aolutmn, 1K was also used as the base, High .
;uuu;en, high phosphurus .p.nd high pntanh sulutmns WIS prepned by ingreasing.
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the am nints of the réspective jons to that found in the 20H solution, Low

tiftfog¥h; fow phosphorts and low potdssium solufions were likewise prepared
by detrensing fhe amounts Gf the ions in question to that found in 0.05H
sobatiah, “All ofher necessary clements were kept at the tH level dnd noge
of thé varjuble efeménts was Iacking completely. The same amount of minor-
eletifont stubk shlition was added to each of the various solutions, elimindting
the posaibility of deflciencies or excessss of minor-elements,: -
" The ohservations 'on the emergence of seed, mortality of stedlings and.
plist helght’ (after 30 Ways) were 1eken, Variation in the concentration - of
dutriemt olutioh ¢id not influence the periningtion of fecd. However, rate of
seedling mortality genbeatty decreased with sn incresge in the concentrations’
of muttient solutions up to 10 times the normal concentration (Table 1), !

TMLE 1, Imi;wmé of mrit;us uﬂﬁlﬂl sohitions or the development qf:mi:a_.r ro.l‘.:

Nutrient solution Germination  Seedling  Plang,
_concemfrations (percent) mortality  hejght in
ot e L il(percent)  inches

oo C o Finy e
0.1H . 76.6 39.1 25.20 .
H o 00 318 . %670

WH _ . 70,0 25.2 a8

20H s 700 338 2720
High nitrogen : - 10.0 28,5 . zﬁ.ﬁﬂ- -
Low nittogen o w6 39 2560
High phosphorus " WO 285 2670 -
Low phnsphorup - T . 73 _ 363 2570
High potassium . . T00 333 . 9620
Lew potassium C e 13 163 2540

In unbalinced nutriént solutions, the seedling meartality was blighily:
lower in sokitions, high'in d/dgen and phosphoros than in the normal
solitioins, it the mortalivy was igher in - solitions “with- low nitrogen;
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phosphorus andd potssh than.the normal wdrient splntion. ' Thére was Laeners!
teaderay of an increnss in. plant height. with na dpcecass in the pondentration of
hutrient aplution vp to 10 times the normal concestraficiy - The 'plants were

- 1088 Higorous in sutrient aﬂ-lutmn&wﬁhhw pitrogen, phosphorus -and patash. -
and slightly lngiler in nuttient solution wlth high mtm_gﬁq.r phmphnrus a}:lrd
potash than in the normal nutm:nt sulutmn =
Fleld Experimeni’ '

; The influepce of nutrition on the dwelupmi:nt of root rot was studied
in the field using wheat variety C. 591. The nuirients were applm;l to the sojl
as ammonium sulphate, superphosphate and potassiumi sulphate alone and
i rambinakon at the rate -of 50 lbe, nitrogen, 40 lbs. phosphorus: and 40 1bs,
potassium per acre, respectively. . ~

Wheat seeds disinfested with 0.1 per cent mercuric chloride solution

- and infested with spore suspemmion of N soffews were used. Disinfested
wheat soeds constituted the check. Sendmg wai done at the rate of 28 m‘:rs
per dere.

The experiment was lald out in a split plot design with four rephcmunm.
Fettilizer treatments formed the main plots, while seeds infested with H.
saiivunt and disinfested sced formed the syb-plots, within the main plota -of

. Fertilizer treatments. Each plut consisted of foyr rowsJ iﬁ fm hng m Apaced |
1 foot apart.

Observations were taken on the smergence ‘of s, mﬂrﬂiﬁf of seed-
lings, tillering, aumber of cars and yield of grain, The date obtaiged: we
subjected to an apalysia of variance and the F valuea I;t Teppect nf tbctrut-
‘ﬂ:ients are summarised in Tabls 2,

m E § ¥ 3 ' i e - J By
* F valuesfor infestation of the seed with H. ratfeunt was highty sigaificarm,
‘whereas-those for the interaction between infestation and fertilizers aad fertrlizer
‘treatments were mon-significant (Table 2). Appdicafion of fertitizers had no
significant effect on the germination of sced, However, the emergence of

infested seceds was significantly lower than the untfested seeds (68,00 BéF et
as agmnst T4, ‘?? per cent. Table 3)

The F value for infestetion was highly significant; whereay that' {for
fertiliper- treatments epd the imteraction between infestation- tm'.t ‘ferhlize:
- treatments were noe-sigalfidant (Twble 2), This indicated thet 1k
-foritizirs did not raduce the mortality of seedlingi mM:"
seediing mortality was significantly lower where distnfested “areds were uied.
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TABLE 2. F valuer for.emmergence, moriality, Hilering, earing and yield of grain
fram the seeds uninfested and i?y"e'.l'i'ed With H s.umum in p.’at.r Sertie
lized w:‘ﬂ: feﬂiﬂun

g

: F vﬁﬂ:e for five charaeters studied -

Variation D;Egren

S fregguu Gegn:i-r. Moertslity Tilleting Baring - Yield
nation ] 7

Blocks o _
Fertilizérs{F) - & 0.256 - 0.081 1.56 4,43 4,18%
Errorl 12 |
Infestation (I) 1 397730 222,064 184.80% % 2821.25%% §35,.53%e
FxI 4 0116 070 0267 0764 003
Error IF 15

Total L

- Signiflcant at 5 per cent leval,
\ **High significant at 1 per cent level.

Tillering -

The F value for infestation was highly significant, whereas that for the
fertilizer treatments and the interaction between fertilizer treatments and
infestation were non-significant (Table 2). The fertilizers did not inerease the
number of tillers from wheat seeds jnfested with H. sativims, Bach of the four
fertilizers produced about the same number of tillers. However, the number
of tillers produced from the infested seeds were sigmificantly lower than
those from disinfested seeds. (Table 3)..

Enring

The F values for infestation and fertilizer treatments were significant,
. whereas that for interaction of fertilizer {reatments and inf¥station’ as non-
significant. (Table 2). The application of fertilizers significantly enhanced
the number of cars, The effectiveness of fertilizers was in the order of emmonium
sulphate, complete fertilizer, syperphosphate, potassivm sulphate and the
check. Seeds infested with &, sarivum gave significantly lower aumber of ears
than the uninfested seeds, :
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The F values for infestation and fertlizers weso significant, whereds that
for interaction of fertilizer treatments and infostation ‘was -nox-significant "

The yield of grain obtajned from seeds infested with . setivum and
uninfested seed was significantly higher with the application of fertilizars ag -
compared to the wmfertilized plots. The clfectiveness of fertilizers wag in
order of ammenium sulphate, complete fertilizer, superphosphate, potassivin
sulphate, Seeds infested with A, sqthvum produced significantly lower yield
than the uninfested-seeds.

DISCUSSION

Influencs of Nutrition on the development of root 1ot of wheat has been-
investigated in pot #nd field experiments. A discage mmy be cotigidefed an
interaction of the pathogen and the host gs influenced by the envitonment
including nutrition.* Three factors are important in this respect : the influerce
of nutrition on the growth of the pathogen, the influence of mutrition og
the development of the host and the infuence of nutrition on the interaction
of the host and the pathogen, , -

The influence of antrition on the development of noet rot ig feld
experimont has indicated that pplication of fortilizers “did not reduge the,
incidence of seedling mortality and did not significantly enhance the emergenos
of the sceds and the number of tillers of Platits from seed infested with &,
sattvim. However, fertilizers significantly increassd the numbez of edrs and _
yield of grain. However, in Pot experiments, root rot. decreased with an
increase in putrient concentration up to {0 times the Coacentration of nprmal
nuirient solution. The diseqge developinent was greatest at 0.05H, In  the
unbalanced nutrient solutions, the intensity of root et was increased in Jow
nitrogen, phosphorys and potassivm nutrient solution, whils iy high nitrogen,
phospherus and potassium solutions, intensity of the disease decreased slightly,
when compared with normal nutrient solution.

It may be expected that at low nutrient concenirations plapt metg-
bolites are restricted and consequently the growth of the host {s also restricted
and that the pathogen excels the host, wich the result that the disease develaps
better at low concentration of nutrients, As the concentration of Rutrients
increases the host is ablz to grow more rapidly and vigorously and counteracts
the aitack of the pathogen to & certain limit,

In experiments with unbalanced nutrient solutions, where nitrogen,
phosphorus and potassium were deficiont, probably less vigorous plamts were
produced and the disease was fhore severe than with the normal salutions,
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But excesy of these elements slightly decreased the disease s compared to the
normal selution. It may alse indicete that lack. of host vigour.and root rot
susceptibility are probably interrelated, & conclusion in line with that of Broad-
foot and Tyner €1938). Thesc results indicate that rogt 1ot develpoment may
be decesased to some extent by the application of fertilizers, espema]]}r to the
soils which ate¢ deficient in essential elements.

While results of these experiments may be nxnhmed on the bans of host
paragite competition for avatlable mutrients, the pictore may urdoubtedly be
more complex than presented here.  The results reported here probably raise
more questions than they setile. However, they d? Berve to emphasise the
complexity of the interaction of. the host, pathugen ahd environment including
nutrition, The fact that there is a precise relationship between nutritional
requirements of different varieties of wheat and their reaciion to different
races of the pathofen would tend to complicate the problem, “The fundamantsl
work on the infllience of nuteition oo the host and pathopen um! their inter-
actipn seems to deserve further mw:ahgntmn
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