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I n t r o d u c t i o n 

H u n g a r y is the nor thes t a rea in E u r o p e where rice can be g r o w n . T h e r e a re 
years w h e n , owing to the p ro longed cool w e a t h e r and the lack of sunshine in 
summer , the rice diseases a re r a the r f r e q u e n t . In such years even a 4 0 - 7 5 p . c. 
lower ing of p r o d u c t i v i t y was observed (e. g., in 1949, 1954. 1955). A f t e r 1950 
the rice g r o w i n g has taken more and m o r e areas . For a long t ime the re had p re -
vailed a w r o n g view alleging tha t rice g rows well also in our a lkal i soils. O u r 
exper imen ta l results, ob ta ined so f a r , a d d e d , however , a lot to m a k e it c lear t h a t 
ou r H u n g a r i a n - b r e d rice sorts were no t sal t - resis tant and were unsu i tab le to r a l -
kal i soils (Pá l f i 1965 b) . A t rice g rowing in alkal i soils, in case of u n f a v o u r a b l e 
summer wea ther , the occurrence o f , a n d the d a m a g e caused by , diseases is much 
more expressed than a m o n g p lan t s g rowing in o the r solis. Jus t the widesp read 
appea rance of rice-diseases makes possibile t o s tudy the damag ing fac tors . 

In leaves of diseased rice p lan t s and of p lan t s ove r f ed wi th N , a c o m p o u n d 
of u n k n o w n composi t ion was d e m o n s t r a t e d by pape r c h r o m a t o g r a p h y ( P A L F I 

1964 a , 1965 a) . . 
A f t e r t h e react ion wi th n i n h y d r i n e and f ixa t ion by copper salt , this sub-

stance gives a b lue co lour instead of the red character is t ic fo r the a m m o acids. In 
f u r t h e r invest igat ions it appea red t h a t the size and intensi ty of the blue spot in-
creased paral le l to the ex ten t of un i la te ra l N - n u t r i t o n be fo re sowing ( P Á L F I 

1964 b, c). 
T h e a p p e a r a n c e of the blue spot is connected wi th d is turbances in t h e m e t a -

bolism ( p r o b a b l y in the amino acid and pro te in metabol i sm) since the spo t could 
a l w a y s be detec ted in diseased rice, name ly in an a m o u n t p r o p o r t i o n a l to the ex-
tent of disease ( P Á L F I 1 9 6 5 a) . D u r i n g studies of hea l thy rice g rown in t h e f ie lds 
t h r o u g h o u t the f o r m e r years, this spo t has not been demons t r a t ed in any case 
( P Á L F I 1 9 6 3 ) . 

T h e presen t pape r set itself the task of ascer ta ining w h e t h e r or no t the blue 
spot , n a m e d by us „b lue subs tance" a n d designed by „/?", can be demons t r a t ed in 
o ther p a r t s of t h e rice p l a n t a p a r t f r o m the leaves. O u r prev ious results h a d been 
ob ta ined on a single rice sort , the H u n g a r i a n - b r e d D u n g h a n shali . In t h e course 
of the presen t exper iments o ther H u n g a r i a n and Soviet rice sorts have been inves-
t igated as well . If the appea rence of the blue spot is connected wi th s imilar con-
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di t ions in o the r rice sorts, as wel l , its demons t r a t i on , i. e., the „b lue - t e s t " has a 
general va l id i ty . 

In t h e course of ou r prev ious exper imen t s it had a l r eady been d e m o n s t r a t e d 
t h a t the a m i n o acid (especially the g lu t amine and aspa rag ine ) con ten t in the r ice 
leaves m a y increase no t on ly as a result of an a b u n d a n t N - n u t r i t i o n bu t this in-
crease m a y appea r also as a consequence of a n y inf luences d i s turb ing the p ro t e in 
synthesis (PÁLFI 1965 b). S imi la r results h a v e also been publ ished by o t h e r a u t h o r s 
( P L E S K O V 1 9 5 7 , F A R K A S 1 9 6 3 , B I D W E L L e t a l . 1 9 6 , F E L D M A N N a n d H A N K S 

1 9 6 4 , S E H G A L a n d B O O N E 1 9 6 4 ) . 

Mater ia l and m e t h o d s 

T h e expe r imen t s were ca r r i ed o u t b y the researchers of t he S t a t e I n s t i t u t e f o r Q u a l i f i c a -
t ion of Sor t s a n d Agr i cu l t u r a l T e c h n o l o g y ( O r s z á g o s M e z ő g a z d a s á g i F a j t a - és T c r m e l é s t e c h n i k a i 
M i n ő s í t ő I n t é z e t ; O M F T M I ) . Phys io log ica l e x p e r i m e n t s w e r e p e r f o r m e d in the S t a t e P l a n t a t i o n , 
K o p á n c s. T h e purpose of e x p e r i m e n t s m a d e b y O M F T M I was to p r o v o k e r ice diseases b y 
a d d i t i o n e n o r m o u s a m o u n t of n i t rogen be fo re sowing , by e x c l u d i n g the l ight a r t i f i c i a l l y a n d 
t h r o u g h i n f ec t i ons (VÁMOS 1959, ZSOLDOS 1962). T h i s m e t h o d is su i tab le t o select b rusone- res i s -
t a n t s o r t s ( P O D H R A D S Z K Y 1 9 6 1 ) . 

D u n g h a n shali w a s g r o w n w i t h o u t fer t i l izer ( c o i u r o l ) a n d h a v i n g 3 a n d 6 q a m m o n i u m 
s u l p h a t e p e r cadas t r i a l acre , respec t ive ly (1 c a d a s t r i a l ac re = 0, 5755 ha) . M o r e o v e r , s amples 
were t aken f r o m the f o l l o w i n g sor t s : „Pannoryza 2", „Bánát 725", „ H6", „H 9", „Káka 203", 
„Szarvas 63" H u n g a r i a n - b r e d rices, a n d „ C u b a n 3", „Krasnoarmenskij 312", „Dubovskij 129", 
„Krasnodarskij 424", „Uzoros 17" Sov ie t sorts. S a m p l e s w e r e t a k e n six t imes : d u r i n g shoo t ing , 
b looming , embryogenes i s a n d f u r t h e r t h r e e t imes d u r i n g r i p e n i n g . Samples w e r e also t a k e n in 
the p r e v i o u s y e a r f r o m D u n g h a n shali in t h e S ta te P l a n t a t i o n , Pa le . 

A s p u b l i s h e d b y u s ( P Á L F I 1964 b) a n d o t h e r s a s w e l l . ( M O T H E S 1960, Y O S H I D A 1961, 
C o i c e t a l . 1 9 6 3 , B O O D S O N e t a l . 1 9 6 4 , L I Z A N D R a n d B R O V C U N A 1 9 6 4 ) , t h e n u t r i e n t ( N P K ) c o n -
t en t of leaves d i f f e r s in shoot by leaf s toreys . T h e r e f o r e , the d i f f e r e n t leaf s to reys w e r e s e p a r a t l y 
a n a l y z e d , a n d the results o b t a i n e d o n the uppe r second leaves c o m p a r e d wi th . Mos t of t he seed-
lings h a d on ly th ree l iving leaves. 

In each case f resh leaves f i x e d a n d dr ied a t 65 C ° were ana ly sed . T h e a scend ing p a p e r -
c h r o m a t o g r a p h i c analys is of t he 5C p. c. e thano l e x t r a c t s w a s ca r r i ed o u t on Sch . -Sch . 2041 b 
a n d WHATMAN NO I. p a p e r . Bu tano l -g l ac i a l acet ic acid — w a t e r so lvent has been a p p l i e d in a 
r a t io of 2 t o 1 t o 1. T h e r u n n i n g w a s s lowered b y coo l ing . (2 C ° ) a n d somet imes the r u n n i n g 
w a s r epea t ed several t imes. In t w o - d i m e n s i o n a l d e v e l o p m e n t p h e n o l - w a t e r (4 t o 1) se rved as a 
second so lven t . T h e d e m o n s t r a t i o n of t he c o m p o u n d s w a s p e r f o r m e d wi th n i n h y d r i n e , i sa t ine , 
a l l oxan a n d fol in reagents . In the i den t i f i c a t i on of spots t he m e t h o d of the u n i v e r s a l s t a n d a r d 
m i x t u r e , e l a b o r a t e d by us, h a d been app l i ed (see Figs. 1 a n d 2 ; ) (PÁLFI 1964 b , c a n d 1965 a) . 
For the q u a n t i t a t i v e d e t e r m i n a t i o n the spots were f i x e d by coppe r - s a l t , c lu ted a n d then sub jec ted 
to p h o t o m e t r y (SZALAI 1957). T h e ex t inc t i on va lue of the e lu t ed s t a n d a r d series y i e lded the ca -
l ib ra t ion c u r v e . H y d r o l y s i s has been p e r f o r m e d w i t h 6 n h y d r o c h l o r i c ac id f o r 24 h o u r s at 
105 C , t he samples being sealed in glass tubes. 

Resul t s 

T h e H u n g a r i a n - b r e d D u n g h a n shali, as it is well k n o w n , is not res is tant 
to diseases. T h e weather was u n f a v o u r a b l e enough fo r the occur rence of d i f f e r e n t 
diseases. There were qu i te a n u m b e r of ra iny , cool days and the c lear d a y s w e r e 
fo l lowed by a strong cool ing a t nights. Sunshine h a r d l y in t ruded the p l a n t s t a n d , 
which was very dense owing to the great N - c o n t e n t . T h e f lood ing w a t e r w a s v e r y 
cold (15—17 C ° ) even in the sunny hours at noon . Leaves of rice suppl ied wi th 
grea t a m o u n t of N before sowing have been longer and wide r t han those of the 
cont ro l l . The i r colour was d a r k green, the i r tissue loose, f ragi le . D u r i n g c lus ter ing 
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there a p p e a r e d lodged, diseased spots in the rice f ields. T h e leaves of such 
shoots, as in the f o r m e r years ( P A L F I 1 9 6 4 b, c), showed well the b rownish -
grey spots of brusone („Piriculariosis"). Diseased shoots and smaller spots of 
diseased p lan t s a p p e a r e d as well in the rice fer t i l ized wi th 3 q N per cad . acre. 

In Fig. 1 th ree samples of D u n g h a n shali, suppl ied wi th d i f f e r e n t amount s 
of N are to be seen. T h e blue spot f r a m e d wi th broken line („ / i" ) on the c h r o m a -
tograms is s i tua ted between va l ine a n d / - a m i n o b u t y r i c acid. As it can be seen, the 
blue spot a p p e a r e d only in rice suppl ied wi th 3 and 6 q N per cad. acre a m m o -
nium su lpha te bu t not in the con t ro l . In Fig. 1. the f o r m e r l y described universal 
s t anda rd mix tu re ( P A L F I 1 9 6 4 b, c, 1 9 6 5 a) can be f o u n d in th ree concent ra t ions 
and it is possible f r o m them to m a k e q u a n t i t a t i v e es t imat ion of the inves t igated 
extracts . 

S ta r t ing f r o m ident ical a m o u n t s of the d i f f e r e n t pa r t s of rice and using the 
same a m o u n t of ex t rac t s fo r c h r o m a t o g r a p h y , it was impossible to c o m p a r e wi th 
one ano the r the results due to the very d i f f e r e n t intensi ty of the spots. T h e r e f o r e 
a simple a m o u n t of the leaf- and cluster-extracts , t w o f o l d a m o u n t of the s tem-
extracts and a f o u r f o l d a m o u n t of the root -ex t rac ts were carr ied on the paper . 
In Fig. 2 it can .very well be seen tha t the blue substance a p p e a r s in a larger 
a m o u n t in the leaf and in the s tem, less in the root and the least in the cluster. 
Fu r the rmore it is s t r ik ing to see in this c roma tog ram the large asparag ine conten t 
of the cluster which m a y refer to a s t rong prote in synthesis. 

A B C D E F 

F ig . l . C h r o m a t o g r a m of l ea f -ex t rac t s o f D u n g h a n shali w i th d i f f e r e n t N - s u p p l y . Blooming. 
„ A " : universal s t anda rd wi th 25 pg to ta l amino acid content . , ,B" : rice w i thou t fe r -
t i l izer. , , C " : 3 q a m m o n i u m su lpha te per cad. acre. , , D " : 6 q a m m o n i u m sulphate fe r -
t i l izer pa r cad . acre. , ,E" and , , P " : universa l s t anda rd mix tu res w i th 50 and 75 u g tota l 
amino acid con ten t . , ,B" : blue spot , the u n k n o w n substance. 
Compos i t ion of the universa l s t a n d a r d in the case of 50 to ta l a m i n o ac id : 

1. Leu 1.5 /<g 7. G l u + S e r 6,0 /ig 
2. P h e 3,0 „ 8. G l y + G l u -• N H . 3,5 „ 
3. Val 1,5 „ 9. Asp 10,0 „ 
4. . , -Amb. 1,5 „ 10. A s p — N H , 8,0 „ 
5. P r o 5,0 „ 11. Lys 1,0 „ 
6. Ala 5,0 „ 12. C y s 4,0 „ 
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Fig. 2. C h r o m a t o g r a m of ex t rac t s of d i f f e ren t p a r t s of the rice p l an t in case of a grea t a m o u n t 
of N - s u p p l y . D u n g h a n shali in blooming. „ A " : root . , ,B": s tem. , , C " : leaf . , , D " : c lus-
ter . , ,E" : universal s t a n d a r d wi th 50 ftg to ta l a m i n o acid con ten t . ,,(J' ': b lue spot . N u m -

bers as in Fig. 1., 
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Fig. 3. C h r o m a t o g r a m of the leaf ex t rac t of rice w i th a b u n d a n t N-supp ly . D u n g h a n shali , b lo -
oming . ,,G": blue spot . 
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Fig. 4. C h r o m a t o g r a m of the cluster ex t r ac t of rice wi th a b u n d a n t N - s u p p l y . Dunghan shali , 
b looming. „ 6 " : b lue spot . 

Two-d imens iona l c h r o m a t o g r a m s were also p repa red f r o m the d i f f e r e n t 
par ts of rice and of these we show in Figs. 3 and 4 the c h r o m a t o g r a m s of the 
leaf and cluster ext rac ts . I t is t rue , t h a t f r o m two-dimens iona l c h r o m a t o g r a m s 
the q u a n t i t a t i v e deduc t ions a re less va l id , however , it m a y be considered t h a t 
there was a much smal ler blue spot in case of the cluster ex t rac ts t han in t h a t 
of leaf -ext rac ts . This f ac t seems to be suppor t ed by one-dimensional de t e rmina -
tions of the e luted spots, too. Aspa rag ine yields a s t r ik ingly large spot in the 
two-d imens iona l c h r o m a t o g r a m of the cluster, and also the g lu tamine spot is 
considerable. In the c h r o m a t o g r a m s of the cluster there a p p e a r e d , above as-
pa r t i ce acid, oxyg lu tamic acid , as well , the demons t ra t ion of wh ich is r a the r 
d i f f i cu l t . 

T h e one-dimensional c h r o m a t o g r a m in Fig. 5 was m a d e wi th hydro lysed 
samples. In the f r ee a m i n o acid ex t rac t s of rice supplied wi th large a m o u n t of 
N be fo re sowing the re is a large blue spot . Leaves pur i f i ed f r o m the f ree a m i n o 
acids do no t con ta in t the blue substance in their hydro lysa te . In the c h r o m a -
togram of hydro lysed f ree a m i n o acid ex t rac t s the blue spot appea red unchanged . 

Fig. 6 shows t h a t the blue spot refers t o d is turbances not only in the case 
of the H u n g a r i a n - b r e d D u n g h a n shali bu t w i th the Soviet sorts, as well . P r o -
voked by heavy N - s u p p l y , the b lue substance appea red in each of the Soviet 
sorts s tudied by us, however , in an a m o u n t smaller t han in the H u n g a r i a n sorts. 
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Fig. 6. C h r o m a t o g r a m s of rice leaves, H u n g a r i a n a n d Soviet sorts. Blooming. „ A " : D u n g h a n 
shall w i thou t fer t i l izer . , ,B"; Dunghan shali w i th a b u n d a n t N - s u p p l y . , , C " : Dubovsk iv 
129 wi th large a m o u n t of N . , , D " : K r a s n o d a r s k i y 424 wi th large a m o u n t of N . 
, ,E" : Krasnoa rmensk iy 313 wi th large a m o u n t of N . , ,F" : universal s t a n d a r d w i th 50 

tota l amino ac id . „&": b lue spot . N u m b e r s as in Fig. 1. 

Fig. 5. A m i n o acids of leaf ex t rac t s and hvdro lysed leaf pro te ins of rice ( D u n g h a n shali) in 
b looming. Suppl ied wi th large a m o u n t of N . , .A" : f ree a m i n o acids. , ,B" h v d r o l y z e d 
leaf prote in p u r i f i e d f rom free amino acids. , ,C" and , , D " : h y d r o l y z e d f r ee a m i n o acid 
ex t r ac t , s imple a n d double amoun t . , ,E" : universal s t a n d a r d w i th 50 Mg to ta l a m i n o 
acid con ten t . N u m b e r as in Fig. 1. 

At the same t ime no blue spot was demons t r a t ed in the p lants w i t h o u t a 
fer t i l izer . 

In Fig. 7 the l ea f -ex t rac t s of three H u n g a r i a n - b r e d and three Sovie t -b red rices 
a re c o m p a r e d . I t can be seen t h a t in the one-d imens iona l c h r o m a t o g r a m deve-
loped in pheno l -wa t e r solvent the blue spot f r a m e d wi th broken line showed 
the highest Rf value. F rom the c h r o m a t o g r a m it a p p e a r s tha t in t h e H u n g a r i a n 
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sorts suppl ied wi th grea t a m o u n t of N the blue substance is m o r e a b u n d a n t 
than in the Sovie t -bred rice supplied wi th a s imilar fe r t i l izer . Several h u n d r e d 
c h r o m a t o g r a m s were p r e p a r e d and the result was a l w a y s the same. In the 
cont ro l of the H u n g a r i a n D u n g h a n shali the re was no blue substance o r it ap -
peared on ly in traces. Diseased samples, however , occurred in the control , as wel l , 
p robab ly d u e to the u n f a v o u r a b l e w e a t h e r condi t ions . 

Fig 7 shows t h a t the blue spot appea r s s t a r t ing both f r o m the fresh substance 
and f r o m the d ry one. T h u s the blue substance is not a decomposi t ion p r o d u c t 
fo rmed du r ing d ry ing . 

In each of the th ree years of invest igat ion the blue substance could be de-
mons t r a t ed in the lower leaf s toreys of rice p lants , bu t in an a m o u n t less t han 
in the uppe r storeys. 

A B C D E F G 

Fig. 7. C h r o m a t o g r a m s of leaf ex t rac t s of H u n g a r i a n and Soviet rice sorts deve loped wi th phe-
no l -wa te r solvent . First s t r ip on the lef t is the ex t rac t of un fe r t i l i zed control , o thers 
of that suppl ied wi th large a m o u n t s of N . The lef t f ive strips are m a d e f rom fresh 
substance, the t w o ones on the r ight f r o m d r y substance. „ A " : and , ,B": D u n g h a n 
shali. , , C " : K r a s n o a r m e n s k i j 313. , , D " : Dubovsk i j 129. , ,E" : K r a s n o d a r s k i j 424. , ,F" : 
Szarvasi 63. , , G " : Kaka i 203. 

1. Phc , Leu, Val 5. A s p - N H > 
2. V - A m b . 6. Ser, Glu 
3 . G 1 U - N H 2 , A l a , A r g 7 . C y s 
4. Thr , Lys ' 8. Asp 

,,l>"-blue spot 

6 Acta Biologica 
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In Fig. 8 one can see the clusters wi th ba r r en f lowers of rice a t t a c k e d by 
brusone, pa r t ly or who l ly whi t ened . The leaves of these p lan t s a r e green bu t 
w i th b rownish-grey spots. As to yield, w e must no te t h a t in case of D u n g h a n 
shall, wi th a b u n d a n t fer t i l izer be fo re sowing, the decrease of yield ihad been of 
about 80 p . c. with o the r H u n g a r i a n sorts 30—70 p. c. and there w a s no de-
crease in the yield of the Sovie t -bred rices. 

T h e rice p lants of the S ta te P l an t a t ion , Pa le were not un i la te ra l ly suppl ied 
wi th N before sowing, yet , several diseased spots a p p e a r e d the p rev ious year . 
T h e p lants of the diseased spots con ta ined a cons iderable a m o u n t of b lue sub-
stance, but the heal thy ones did not . T h u s on ly p lan t s changed by the un i l a te ra l 
N - s u p p l y give the blue spot bu t so does rice diseased in o ther ways, too. 

O u r exper iments showed tha t , the u n k n o w n substances does no t give the 
a l loxane and fol ine react ions of the a m i n o acids, it is no t decomposed by L-
a m i n o acid o x y d a z e ( i n f o r m a t i o n f r o m G . F A R K A S ) , t he re fo re its a m i n o acid 
cha rac te r is d o u b t f u l . 

Fig. 8. Bar ren clusters of diseased D u n g h a n shali supp l ied wi th a grea t a m o u n t of N . T h e y a rc 
p a r t l y or whol ly w h i t e n e d . 
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Discussion 

D u n g h a n shali wi th a b u n d a n t supply of N be fo re sowing has very loose 
tissues and is susceptible to diseases. Such an abno rma l physiological s ta te can 
equally be caused by pro longed cool wea ther , lack of sunshine, cold soil o r 
f looding w a t e r o r by lack of phosphorus . The blue spot , f i r s t demons t r a t ed 
by us ( P A L F I 1964a) refers to such a weakened s ta te and p r o b a b l y d is turbances 
in the pro te in metabol i sm. T h e b lue substance can be demons t r a t ed in a n y p a r t 
of such a rice p l an t , a l though in d i f f e r e n t a m o u n t s — even f r o m a p p a r e n t l y 
heal thy p lan ts . T h e uppe r leaves of rice, t h a t a re still green a t t h e comple te 
r ipening, conta in the blue subs tance on ly in traces, and in such leaves the prote in 
synthesis is a l r eady ra the r w e a k e n e d . 

D u r i n g the f i rs t t w o years o n l y D u n g h a n shali was inves t igated . In the 
third year beside it six H u n g a r i a n a n d f ive Soviet rice sorts were inc luded. 

T h e results show tha t in the leaf extracts of p lan t s a b u n d a n t l y suppl ied 
wi th N o r of p lan t s diseased in b rusone the blue spot could be demons t r a t ed 
in all of the twe lve sorts. O n the c o n t r a r y , it c anno t be demons t r a t ed in the 
case of the hea l thy controls . T h e „b lue subs tance" conten t of t h e Soviet sorts 
is much less t han tha t of the H u n g a r i a n ones. T h e brusone suscept ibi l i ty of the 
Soviet sorts is much less, as well . This is suppor ted by last year ' s results, since 
being p r o v o k e d , all of the H u n g a r i a n sorts became more or less con t amina t ed 
by Piricularia in con t ra s t to the Soviet sorts. I t must be men t ioned , howeve r , 
tha t D u n g h a n shali, hav ing nice long grains, is f a r the best of all the s tud ied 
sorts as regards to nu t r i t iona l va lue , physical and cuisine proper t ies , as well . 

The blue substance had been demons t r a t ed f r o m each leaf s to rey of the 
p lan t s but to a less ex ten t f r o m the lower leaves. This is in agreement w i th our 
f o r m e r s ta tement ( P A L F I 1 9 6 3 , 1 9 6 4 b, 1 9 6 3 a) t ha t free a m i n o acids, as wel l , 
can be found in d i f f e r e n t concen t ra t ions in the d i f f e r e n t leaf s toreys and t h a t 
the f ree a m i n o acid con ten t of the leaves is the less in the lowest s torey. T h e same 
had been established by F R E N Y O ( 1 9 6 1 ) in respect to inorganic nu t r ien ts of ricc. 
In the leaves of the diseased rice not only the blue substance a p p e a r s in large 
amount s bu t f ree a m i n o acids and amides , too. 

In the exper iments wi th w h e a t diseased wi th mycosis F A R K A S ( 1 9 6 3 ) and 
others wi th d i f f e r e n t p lants ( F E L D E R M A N N and H A N K S 1 9 6 4 , G R I N E V A 1 9 6 4 , 

S E H G A L and B O O N E 1 9 6 4 ) obta ined similar results. 

S u m m a r y 

1. Dur ing pape r c h r o m a t o g r a p h i c analysis of amino acids of rice leaves 
g rowing in the f ie ld an u n k n o w n substance had been demons t ra t ed . This sub-
stance („blue substance") a f t e r being t rea ted wi th n inhydr ine and a fo l l owing 
copper-sa l t f ixa t ion gives a blue spo t instead of a red one, character is t ic of the 
amino acids. 

2. Inves t iga t ions of samples collected in three years showed t h a t the appea -
rence of the blue substance indicates an a b n o r m a l physiological s tate, p robab ly 
a d is turbance in the a m i n o acid a n d pro te in metabol i sm. 
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3. T h e blue substance occurs not only in the leaves bu t in the roo t , stem 
a n d cluster of rice, as wel l . I t was f o u n d in the greatest a m o u n t in the leaves and 
the stem, less in the roots and t h e least in the c lus ter . 

4. T h e blue substance con ten t of the single leaf-s toreys of rice p l a n t s is 
d i f f e r e n t : there is less of it in the lower leaves t han in the uppe r , younger ones. 
Thus the blue substance a p p e a r s in a larger q u a n t i t y w h e r e the pro te in m e t a b o -
lism is the most intensive. A t total r ipening of the grains, when the p ro t e in m e t a -
bolism decreases even in the uppe r green leaves still al ive, no blue substance could 
be demons t r a t ed there. 

5. T h e demons t ra t ion of the blue substance had been p e r f o r m e d on p l a n t s 
g rown under var ied condi t ions : in cool wea the r , a r t i f i c i a l ly p e r f o r m e d lack of 
sunshine, Piricularia infect ion and add i t ion of a b u n d a n t N- fe r t i l i ze r s . Resul ts 
ob ta ined in case of six H u n g a r i a n and f ive Soviet sorts p r o v e t h a t the blue- tes t 
can be app l i ed for the demons t r a t ion metabol ic d i s tu rbances ( p r o b a b l y d i s tu r -
bances of the prote in metabol i sm) of rice. 
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