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Abstract. Metabolic disturbances in Ntcotiana glauca, a symptomless carrier of potato witches’
broom were studied. The dry weight content of leaves of diseased plants was slightly decreased,
that of the stems increased. The ash content in the dry weight of the whole diseased plant was
decreased by 119%,. Contrary to tomato plants which had shown considerable disproportions in
the distribution of matabolites among the individual organs investigated (ULrvcHOVA, Lim-
BERK 1964), the content of the total nitrogen and of the individual nitrogen fractions of both
leaves and stems of diseased Nicotiana glauca were decreased. The content of glutamme was
increased, in both organs in spite of the decrease of ammonia nitrogen by nearly 309, in both
cases. The most striking disturbance found, in the diseased plants of Nicotiana glauca was the
679, increase of a low-molecular phosphorus fraction (P extractable with 0-2N HCIO,) in the
leaves. This result agrees with that found in diseased tomato plants and may be primarily as-
sociated with the virus infection. The content of all other phosphorus fractions of both leaves
and, stems was decreased.

In our previous work (ULrycHOVA, LIMBERK 1964) we found considerable
disproportions in the distribution of metabolites among the individual organs
investigated in tomato plants infected with potato witches’ broom. The
physiological picture corresponded roughly to the morphological picture of
the disease. The leaves of the diseased plant, markedly inhibited in growth
and development, were actually starving and the content of all nitrogen
and phosphorus fractions were decreased, except for the low-molecular
phosphorus fraction soluble in 0-2N HClO, which was increased by 239%.
On the other hand, the stems strongly thickened with many rootlets and
sprouts along their entire length forming the characteristic brooms were
overflowing especially with nitrogenous metabolites. The content of the total
nitrogen was increased by 619, that of ammonia N was raised 7-times and
that of non-protein N 3-5-times. An accumulation of both glutamine and
proline in stems of diseased plants was found. The content of the total
phosphorus in stems was slightly lowered, but the fraction of P soluble in
0-2N HCIO, and that of both RNA and DNA were increased.

* Address: Na Karlovee 1, Praha 6 - Dejvice.
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The aim of the present work was to obtain information which of the
metabolic changes were directly associated with the disease. For this purpose
we studied the pathophysiology of Nicotiana glauca, a symptomless carrier
of potato witches’ broom (VarLeNTA 1958). The symptoms of the disease were
manifested only in flowers which are virescent and sterile.

Material and Methods

Seedlings of Nicotiana glauca were grafted early in spring with scions from
diseased plants of N. glauca. The infectivity of all plants used for analyses
was verified by regrafting on tomato plants. All analyses were carried out
at least four months after grafting. In some experiments plants infected last
year were used. Both infected and control plants were cut off several times
during this period to form new sprouts.

The determination of dry weight, ash content and different phosphorus
and nitrogen fractions was carried out according to the methods described
in detail previously (ULrYcHOVA, LIMBERK 1964).

Results

The results of all analyses are summarized in Tables 1, 2 and 3.

As follows from Table 1, the dry weight content of leaves of diseased
plants is slightly but significantly decreased, that of the stems increased.
The ash content in dry weight of the whole diseased plant is decreased by
119,. These results agree with those found for tomato plants.

Table 1. Dry weight and ash content

Diseased plants
Dry weight Healthy Mean Standard
and ash content plants _ in 9, difference | deviation | n P
X x of healthy d 8
ones
Leaves
Dry weight in 9%, 10-47 9-99 95-4 0-48 0-69 13| P> 005
Stems
Dry weight in 9, 8:43 8-79 104-2 0-36 0-74 8) P> 030
Ash content in dry
weight in 9 of the
whole plant 9-87 877 88-8 1-10 0-70 3| P> 020

The results of the phosphorus fractionation are summarized in Table 2.
It may be seen that there are great differences in the content of individual
phosphorus fractions between the leaves and the stems of diseased plants.
In the stems the level of all fractions examined is lower. On the other hand,
the content of the total phosphorus in the leaves is slightly increased. This
increase is mostly due to a 229, increase of the inorganic phosphorus frac-
tion and especially to the highly significant increase of the phosphorus
fraction soluble in 0-2N HClO, (679,).
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Table 2. Amount of different phosphorus fractions (in mg P/g of dry matter)

MARIE ULRYCHOVA, J. LIMBERK

Diseased plants

Healthy |  Mean Standard
Fraction plants in 9 of | difference | deviation | n P
x X healthy d 8
ones

Leaves
Inorganic P 1-47 1-80 122-4 0-33 0-56 71 P> 020
P extractable ‘
with 0,2 N HCIO, 0-53 0-89 167-3 [ 0-36 0-14 7| P> 0001
Lipid P 0-96 0-79 82-6 0-17 0-17 4 P> 020
RNAP 0-97 0-89 91-4 0-08 0-06 31 P> 020
DNA P 0-33 0-29 88-6 0-04 0-02 4| P> 005
Total P theoret. 4-26 4-66 109-3 ‘
Total P 401 4-19 1047 | 018 0-27 51 P> 030
Stems ‘
Inorganic P 1-60 1-22 76-0 ‘ 0-38 0-17 5| P> 001
P exctractable
with 0,2 N HCIO, 0-65 0-61 94-1 ) 0-04 0-16 51 P> 070
Lipid P 0-68 0-65 944 | 003 0-16 4| P> 070
RNA P 0-62 0-50 810 |, 012 0-11 4| P> 020
DNAP 0-18 0-16 87-2 ; 0-02 0-01 4| P> 005
Total P theoret. 3-37 3-14 841
Total P 3-69 3-30 896 | 038 0-35 4} P> 020

|

|

Table 3 summarizes the changes in the individual nitrogen fractions. The
leaves and the stems of diseased plants show a lowered content of all nitrogen
fractions. In spite of the decrease of ammonia N by nearly 309, it was
found by paper chromatography that the glutamine content in extracts of
both organs was higher, similarly to the diseased tomato plants. The
glutamine content in the leaves quantitatively determined after the chro-

Table 3. Amount of different nitrogen fractions (in mg N/100 mg of dry matter)

Diseased plants

Healthy | Mean Standard
Fraction plants in % of | difference | deviation | n P
x x healthy d 8
ones

Leaves

Ammonia N 0-11 0-08 727 0-025 0-03 3| P> 030
Non-protein N 0-97 0-91 93-8 0-06 0-10 3| P> 050
Protein N 3-27 314 96-0 013 | 006 3, P> 010
Total N 4-35 413 94-9 0-23 0-14 3| P> 020
Stems

Ammonia N 0-074 0-050 71-4 0-023 0:022 3| P> 020
Non-protein N 0-79 0-61 772 0-19 0-17 3| P> 020
Protein N 1-31 1-29 98-4 0-013 0-26 3 P> 050
Total N 2-18 1-95 89-4 0-23 0-19 3, P> 020
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matographic separation and elution was increased by 319, (FISCHER,
DOrFEL 1953).

Discussion

When the results of the present work are compared with those previously
published, the following conclusions could be drawn: Great disturbances in
nitrogen metabolism, found in tomato plants, represent in our opinion con-
sequent changes leading to striking morphological alterations. On the other
hand, Nicotiana glauca does not show any morphological alterations due to
the infection and the changes in the content of the individual nitrogen
fractions being not essential, though there is a general decrease.‘The latter
result agrees with the former findings (Dunror 1930), viz. that the content
of the total nitrogen decreases in host plants which were infected with
yellows.

The most striking finding is the 679, rise of the low-molecular phosphorus
fraction soluble in 0-2N HCIO,. This fraction was also the only one which
was increased in the leaves of tomato plants infected with potato witches’
broom, where the content of total phosphorus was significantly lowered.
Thus, we can suppose that this disturbance is primarily associated with
this virus infection. The above-mentioned fraction involves mostly the
phosphorylated sugars and nucleotides, including the ATP/ADP system,
which has not only the role of the energy capture, transfer and supply, but
also the regulating function between the exergonic and endergonic reactions.
For the present we have no experimental data enabling us to presume
a disturbance in the regulating function of the system ATP/ADP due to
virus infection. But the foregoing findings of the increase in the respiratory
rate after the infection summarized by Wyxp (1943), and the high sugar
content especially of saccharose in the plants suffering from yellows and
leafroll (PERDRISED, MacQaIRE 1963) and the findings of an increased
glutamine level in potato witches’ broom and in leaf-roll (ALLISON 1953) are
facts that can be correlated with our presumption.
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M. Urryonov4, J. LiMperk, Ustav experimentalni botaniky CSAV, Praha: Metabolické po-
ruchy u Nicotiana glauca, latentniho hestitele metlovitosti bramboru.— Biol. Plant. 9 : 56—60,
1967,

Byly studovdny mstabolické poruchy u Nicottana glauca, latentniho hostitele motlovitosti
bramboru (potato withes’ broom). Susina listd nemocnych rostlin byla mirné sni¥ena, zatimeo
gudina os byla vyssi. Obsah popelu v celych rostlindch byl u nemocnych rostlin sniZen o 11 9.
Na rozdil od rostlin rajéat, kde byly nalezeny vyrazné disproporce v rozlozeni mstabolitti mezi
jednotlivymi orgény (UrrycmovA, LIMBERK 1964), byl obsah celkového dusiku i jednotlivych
dusikatych frakef sniZen jak v listech, tak v osich. V obou orgénech byl vyrazné zvySen obsah
glutaminu, pfestoe amoniakélni dusik byl v obou pfipadech témsi o 30 9, niZsi. Nejvyrazngjsi
zmé&nou u infikovanych rostlin Nicotiana glauca bylo zvyieni fosforové frakce, extrahovatelné
0,28-HClO, v listech o 67 9, statisticky vysoce prikazn&. Tento vysledek je v souhlasu s néle-
zem u rostlin rajéat. Obsah ostatnich frakei fosforu v listech a v8ech frakei fosforu v oséch byl
sniZen,

M. Yappuxosa, f. JInmeepk, UncTHTyT 3KcnepmMenTtanbroil Gorammxum YCAH, TIpara
Hapymenna o6mena Bemects y Nicotiana glauca, TIaTeHTHOTO X03AMHA BHPYCA MeT2JIb4a -
Tocra Kaprodeas. — Biol. Plant. 9 : 56—60, 1967.

UccenenoBanucy Hapymenus obmena Bemects y Nicotiana glauca, JaTeHTHOrO X03fMHA
BApPYyca MeresibaaTocTH Kaprodesas (potato witches’ broom). Cyxoe BemecTBO G0IbHEIX
pacTeHmit MOHUKEHO, MCHY TeM KaK cyXoe BemecTso crebeil 6nr10 moBrmennsM. Cofeprxa-
HAE 30JIK B IEJIOM pacTeHHE Onio y GosbHEIX pactenmit noHmmkeHo Ha 11%. B ortnmaume
OT TOMA&TOB, rae Omumi HaigeHH OoJbline AMCHPONOpIUM B paclipefeseHHH MeraboauToB
MeKIy OTHebHEIME opraHamd (Y bpuxoBa, JInMBEPK 1964), oOwmmit a30T 7 a30T OTHENBHAIX
¢parumil oxasascs NOHWKEHAKM KaK B JIMCTBAX, TAK H B creOnax. B oboux opramax pesko
TIOBHIIEHO COJepHanne TUIOTAMHHA, HECMOTDPSA Ha TO, 9T0 B O0OHX cjaydaax aMMEAYHBIA
asot Out1 nonwzkeH 1oyt Ha 30%. CaMBIM BHIpa3uTesIbHBIM H3MeHeHAeM MHPUIIPOBAHHEIX
pacrennii Nicotiana glauca Gb110 noBumenue ¢paxnun docdopa, axecrparnpyemoro 0,2 N —
HClO, B nucrbsx Ha 67%, CTATHCTHIECKA BRICOKO JIOCTOBEPHOC. JTOT Pe3y/abTaT ABJAeTCH
CXOMHEIM C Pe3yJIBTaTOM MOJyYeHHHM NpH aHajim3e ToMaToB. CoJCPKaHNe OCTAJILHKX PpaK-
muit gocdopa B muethsax u Beex Pparuuit focdopa B crebaax OHIO NOHMIKEHHBIM.



