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Effect of Root Temperature on Carbohydrate and Nitrogen
Nutrients in Fruiting ‘Muscat of Alexandria’
Vines under Forced Conditions

Naohiro Kusota, Johji Yanacisawa and Kazuo SHIMAMURA
(Laboratory of Pomology)

Investigations were carried out in order to clarify the effect of root temperature on
carbohydrate and nitrogen nutrients in six-year-old ‘Muscat of Alexandria’ vines forced from
December 18.

The air temperature was kept above 18°C and four plots of root temperatures were adjusted
to 13, 20, 27 and 20—27°C. In the 20—27°C plot, the root temperature was kept at 20°C
for 18 days until the start of forcing and thereafter at 27°C. In addition to those plots, the
two following treatments were set at the root temperatures of 13°C and 27°C to see the
effect of budbreak promotion;

1) in 13G and 27G, garlic juice was painted on the cane sections and
2) in 13H and 27H, the air temperature near the branches was kept above 25°C.

1. The starch content in the rootlets remarkably decreased after starting of treatments in
all the plots, and it was lower at 27°C than at 13°C throughout the period of the experiment.
A notable difference in the total sugar contents of the rootlets was not observed among the
plots. The starch content in the canes decreased after starting of treatments in almost all
the plots, especially in the 13H and 27H plots which had additional heating treatment of
branches for budbreak promotion. The total sugar content in the canes decreased after
starting of treatments in all the plots, especially in the 27G, 27H, and 20—27°C plots, in
which budbreak was notably promoted.

The starch and total sugar contents of young shoots in all the conditions were lower with
root temperature kept at 27°C than with those kept at 13°C. Glucose, fructose and inositol
were the predominant sugars in young shoots, but there was no significant difference in their
constituent ratios among the plots.

2. The soluble-nitrogen content in the canes increased towards the bursting stage in all
the plots, especially in the 27G and 13H. In the rootlets, it increased just after starting of
treatments at 27°C and 20—27°C plots, while the increment at 13°C plot began about two
weeks after forcing. Regardless of the treatments of sprouting-promotion, the insoluble-
nitrogen content in the young shoots was much higher in root temperatures of 27°C than in
those of 13°C, whereas the soluble-nitrogen content was without exception higher in root
temperatures kept at 13°C. The amino acid content of young shoots in all the conditions was
lower with root temperatures kept at 13°C than with those kept at 27°C, especially in the
13G and 13H plots, in which many of the flower clusters failed to develop. Aspartic acid,
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glutamic acid, serine, and amides were the predominant amino acids in young shoots, but
little difference in their constituent ratios was found among the plots.
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Fig. 1. Effect of root temperature on starch content in canes and rootlets

of fruiting ‘Muscat of Alexandria’ vines forced from December.
For sprouting-promotion, garlic juice was painted on the cane sec-
tions in 13G and 27G, or the air temperature near the branches
was kept above 25°C in 13H and 27H.
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Fig.2. Effect of root temperature on total sugar content in canes and
rootlets of ‘Muscat of Alexandria’ vines.
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Fig.3. Effect of root temperature on sugar contents in canes of
‘Muscat of Alexandria’ vines.
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Fig.4. Effect of root temperature on starch and sugar contents in
young shoots of ‘Muscat of Alexandria’ vines.
S : Sucrose, I : Inositol, G : Glucose, F : Fructose.

Cane  Start of forcing Bursting at Bursting at 13°C
0.3; A 13°C 27G plot and 20°C plots
O——020°C ¢ $ ¥
O—0 27°C
~ 02L e ® 20—27°C - U — —
® a—-en 13G i b s °
B 0—-—0 27G . = g
= Dremeee & 13H S ~.
z 0.1r oo 27m e A
< xw‘%
8
gzo 0
= -
= 0.6 Rootlet
2 e
=}
2 0.4 8 °
@ 2
° g—8
x<x A ®
0.2} o

0 ] 1 4 3
Nov.30 Dec.18 30 Jan.13 29

Fig.5. Effect of root temperature on soluble-nitrogen content in canes
and rootlets of ‘Muscat of Alexandria’ vines.
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Fig.6. Effect of root temperature on total-nitrogen content in canes
and rootlets of ‘Muscat of Alexandria’ vines.
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Fig.7. Effect of root temperature on insoluble- and soluble-nitrogen
contents in young shoots of ‘Muscat of Alexandria’ vines.
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Fig.8. Effect of root temperature on amino acid contents in young
shoots of ‘Muscat of Alexandria’ vines.
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