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of chemical composition of root and five times for the determina
tion of leaf area. All plants were arranged in a randomized 
complete block design. The increase in leaf area and changes 
in the chemical composition of the storage roots were determined 
7, 14, and 21 days after application. 

Leaf blade aTea. The expansion of the seven youngest non
coiled leaves of each of five plants was used to indicate the 
growth of the plant. The leaves were marked with india ink 
and the area determined at the time of application of PC. The 
same blades were measured 7, 14, and 21 days after treatment. 
The formula for blade area was L X W X 0.608, where L is 
the blade length and W the maximum blade width. The factor 
0.608 was obtained in a previous experiment by the comparison 
of the product of Land W of 49 representative leaves vvith 
their area as determined by a planimeter. The average variation 
of the calculated area from the actual area was 5.6%. 

Chemical composition of Toot. The beets were trimmed of 
leaves and small roots, washed, and the crown removed. The 
remaining portion was finely chopped and blended in a vVaring 
blender for 3 minutes. Three 50-gram aliquots of the blended 
material were used for the determination of reducing sugar, 
sucrose and ammonium. Another three 50-gram samples were 
dried at 85 ° to a constant weight, then ground, redried, and 
stored over CaC 12 in desiccators. 

The methods of Loomis and Shull (4) were used to prepare 
the extracts of the freshly blended root material for reducing 
sugar, sucrose, and ammonium determination. The arsen
omolybdate reagent of Nelson (6) was used to measure reducing 
sugar and that of Vickery and Pucher (16) for ammonium. 

Nitrite, nitrate, and amino acid contents were determined 
on an aqueous extract. Thirty-five ml of distilled water were 
added to 0.5 g of dried plant material, and the mixture was 
boiled for 5 minutes. The extract was then cooled, made to 
50 ml volume, centrifuged, and finally filtered through glass wool. 
Nitrite and nitrate contents of the extract were determined by 
the method of 'Wolley et al. (18). The colorimetric method 
of Rosen (8) was employed for the measurement of the soluble 
amino acid content. 

The standard Kjeldahl method was used to determine the 
total nitrogen content of the dried powder. 

Samples for the determination of total protein of the root 
were prepared according to the method of West (17). The 
measurement of protein content was by the method of Lowry 
et al. (5). 
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Results and 
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Table :i.-EHect of pyrocatedlol (rC) on nitrate, nitrite, and ammonium ~ content 
o( the rout of 4.5·month~old sugarhet't plant ... ) 7, 14, and da}s after treatment. 
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IJ 1Il8 }l~ ~ . 121 I 17' 
21 110 lJO' . 98 1~3' t' 

Taule I.-Effect of (PC) on the so!uh1e amino adds, total nitrogen, 
and protein cont{'nt of L5-moll!h-old sugarh(,ct plant!') 7) 14, and 21 days 
after trcatnlen{~ 

.\mino N Total N Protein 
(mg/g dry wt.) dry wt.) (mg/g dryDays after 

trcatlnent PC (;1(---l'C 

o 
7 

14 
;(1 1.7 

9.2 
D.O 
8.2 
8.0 

6.2nt 
;),8' "

6.4' . 

on the 7th day, 41 Oil the Hth , and 44%) on the 21st 
day after treatment. Ammonium ;\; of the PC-treated plants 
was lower than the control on the 7lh and the 14th day 
but not on the 21 st day Amino acid content val ues in th~ 
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The inhibition of of the 
with in the content of sugars, 
protein in the root. /u the same an increase in the content 
of sLlcrOse and nitrate was observed n the root 
treated with PC. nitrate and low nitrite content of 
treated plants may have been I't'sult of diminished act 
of the enzyme nitrate reductase. PC is an inhibitor 0/ nitrate 

.rhis bas been shown both in 

The increase in sucrose content of the root of PC-treated 
plants attributed to the reduction in 
leaves, of nitrate lItilization, and of protein 
Conversions of' nitrate to nitrite. hydroxylamine, and ammomZl 



VOL. 16, !\o. 1, ,\PRIL J070 

are carbo
hydrate 
(1) \A,' ho found 
tomato reslllted 
of 10 

The data from Snyder 
Tolhert (I is not cut 

plants acid cvele 
products and amino counterparts and thus produce 
le~s ~Ilcrose, Tracer studies with eLL by Joy have suggested 
that the carbon for leaf amino acid skeleton in comes 
from the root. In therefore, the PC treatment of sugar
heets has simulated a low:'; supply the plant's 

to utilize::\' nitrate reduction, 

Higher ammonium on the 21st 
the 14th and the 2 

The reducti()n III the amount o[ in 
the ruot of the PC-treated sugarbeet indicates a 
ductioll in the acti, of invertase, Other studies 

and invertase For example, et al. (II) 
that invertase diminished in the root of sngar

when the roots assumed storage [unction, Hatch and 
Glasziou (2) noted that the rate of elongation of internodes of 

can~ remained correlated with acid invertase 
the variahle was the age of 

mature 
measured 7, 

less of 
the leaves and a larger 'iucrose content of the storage root 
suIted. total :\, and nitrite ~ were considerably 

on 
21st 

·while nitratel\i was larger. Ammoninm ~ was lower 
7 and 14, btl( it was higher than the control on the 

in the amino acid content of the storage roots of 
beets acked statistical significance, 



50 OF THE :\, S, S, 	 n. T. 

Acknowledgrnent 

in this paper was the 
Fou ndatiol1. 

Literature Cited 

(I) 	 HA\[:\ER, K. C. on rates of 

and 97: 711·764. 


HATCJl. :\<1. D" and K, 
in sugarcane. 1L to sugar (on· 
tent anu ratc in controlled 
environments. PLIll t 

K. \V. 1967, Carboll and 

and or sugar beets. J. 


LOQ\!!s, 	\V, and C, /\. Sm.:u., 1937. .\kthods in Plant 

::'vlcGraw·HiII Book Ille., \:C"W York. 


LOWRY. 0. H .. N. J. R()S~:"IlERG. A. L. FARR, and R. J. RA,(OALL. 19')1. 
Protein measurement with the Folin .J. Riol. Cbem. 
193: 265·275. 

N1-:1S0:\ .. ;VI. 194'1. A method 
for determinatioll 

PAY:\E, .'VI. POWERS. and F:. E. RE\!\[EV;A. 19(;1. Some 
in ;,ugar bects 
II: Ii I O·62R. 

(R) 	 ROSF;\, H. 1957. A modified colorimct ric for 
amino acids. Arch. Riod1cm. 10·15. 

(9) 	 SI:"GlI, B. 196R. in sugar heets 

PhD thesis, of British Columbia. 


(10) SI,(GJl, 	 !9(j9, Ellen of Y:lnadium Oil 

(11 ) SISAK] -,,'(, 	 N. V. and A. 

(12) 	 S;\YDER, F. W., anti '\. E. 
llulntlOn and ;,casoll on 
into sunose and other 
161·170. 

(13) 	 STEEL R. G. D., and J. H, TORR I!':, lOGO, 
of stat'slics. :VfcGraw·HilI B(nk 

(14) 	 l'I.RICH, A. 1942, The relation,hip 
:'>ltgar in sugar beets, i'roc Am. Soc. 

(I ') U 1RICf], A, 1950. Cri tical ni lra Ie 

of and blades with 
sucrose concentrat:on. Soil Sci. GO: 

VICKERY, 	 H. B., and C. \\'. i'CCIIER. 1929, 
ammonia and amide in tobacco 
J BioI. Chern, tl3: 1· II), 

of mature 
15211327. 

'.1, 1951. 

and 
Inc, Xew York, 

to the formation of 
Beet Techno], 6()·HO. 

beets e;,rimated from 
reference to and 

The determination of 

by the use of 



51 VOL 16, 1\'0. I, APRIL 1970 

(17) WEST, H. 1962. Protein. nucleotide, and ribonucleic acid metabol
ism in corn under stress, Plant 
,37: !J65-57l. 

(IR) VVOULEY, .J. 1'., C. P. HICKS, R, H. 11,\(;):.\1A"'. 1960. 
determination of nitrate and nitrite in plant material. .J. 

Rapid 
Ft!. 

Chem. R: 2GO-26], 

(19) WORT, D. J., and B. SI;\;Gll. 

responses of to 
J 62: 

metabolic 

n u bleotide-ni Ira Ie red lIctase in 
of British Columbia. 


