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V§J<G<�Ih<= H9OKL<^ G<P;KPOKQIOÌQKWK ;I�GQKa:Q<= < 9;:SQ:9;K¨QKWK 

[;IQ:Q<= in vitro ;:SPKWK L<SI 9GK;KS<Q> �Q¨:L9PKWK SO= 9K[;IQ:Q<= 

` &121>$ V7$#&12?/$"4 7$5A/>1214 b&&/$#Y?2"b9 VY &Ya72"$"b= 7$#%Y@Y ?b#2 72&1$"bB &3Y7Y#b"4 

®"�$?&%Y@Y (Ribes janczewskii) ? A&/Y?bBa in vitro. �1Y1 ?b# &3Y7Y#b"4 CY/$$ A&1Y9�b? % CY/$5"B3, 

?7$#b1$/B3 b "b5%b3 1$3V$721A723, 2 12%;$ &Y#$7;b1 CY/>WY$ %Y/b�$&1?Y VY/$5"4a ?$�$&1?, 12%ba 

%2% 2&%Y7Cb"Y?2B %b&/Y12, VY/bp$"Y/4 b 2"1Ytb2"4 VY &72?"$"b= & #7A@b3b ?b#23b. {2"$$ "$ 

V7Y?Y#b/b&> b&&/$#Y?2"bB VY 72572CY1%$ CbY1$a"Y/Y@bb #/B &Ya72"$"bB �1Y@Y b&�$52=�$@Y ?b#2. 

j?1Y723b #2""Y9 72CY14 VY#YC72"4 �pp$%1b?"2B &1$7b/b52tbB b ??$#$"b$ �%&V/2"1Y? &3Y7Y#b"4 

®"�$?&%Y@Y ? %A/>1A7A in vitro, ? %2�$&1?$ &1$7b/b5A=�$@Y 2@$"12 ?4C72" 12 %-"49 72&1?Y7 V$7$%b&b 

?Y#Y7Y#2 & 7$;b3Y3 &1$7b/b52tbb 5 3b", @#$ ;b5"$&VY&YC"Y&1> �%&V/2"1Y? #Y&1b@/2 #Y 73,3 %. �2%-

;$ #/B 3A/>1bV/b%2tbb YV1b3b5b7Y?2" &Y&12? Vb121$/>"Y9 &7$#4 WPM & #YC2?/$"b$3 sjn 0,5 3@//, 

rf 0,4 3@// b !yf 0,1 3@//, %Y1Y749 VY5?Y/b/ VY/A�b1> 4,83 "Y?4a VYC$@2 "2 �%&V/2"1. q/B &7$#"$-

&7Y�"Y@Y a72"$"bB 3b%7YVYC$@Y? &3Y7Y#b"4 ®"�$?&%Y@Y "2bCY/$$ YV1b32/>"43 A&/Y?b$3 C4/2 ?4-

C72"2 Vb121$/>"2B &7$#2 WPM & #YC2?/$"b$3 32""b12 ? %Y"t$"172tbb 20 @7//, ? 7$5A/>121$ �$@Y V7b-

7Y&1 VY ?4&Y1$ VYC$@Y? b %Y/b�$&1?A /b&1>$? C4/ "b5%b3, 7253"Y;$"b$ VYC$@Y? "$ "2C/=#2/Y&>. 

s4/2 &Y5#2"2 %Y//$%tbB &3Y7Y#b"4 ®"�$?&%Y@Y ? %A/>1A7$ in vitro, %Y1Y72B VY5?Y/b1 7253"Y;b1> b 

&Ya72"b1> �1Y1 t$""49 ?b#. ` "2&1YB�$$ ?7$3B 3b%7Y%/Y"2/>"Y 7253"Y;$"Y 250 VYC$@Y?, b5 %Y1Y74a 

120 VYC$@Y? C4/b %A/>1b?b7Y?2"4 "2 Vb121$/>"4a &7$#2a #/B &7$#"$&7Y�"Y@Y a72"$"bB. 

?5A�&E+& #5*E": in vitro %A/>1A72, Ribes janczewskii, Vb121$/>"2B &7$#2 WPM, &7$#"$&7Y�"Y$ 

a72"$"b$, 32""b1, &1$7b/b5A=�b$ 2@$"14, 3b%7Y%/Y"2/>"Y$ 7253"Y;$"b$, 3b%7YVYC$@b. 

 

zE&'&83& 

�Ya72"$"b$ b VY##$7;2"b$ CbY/Y@b�$&%Y@Y 725"YYC725bB ?aY#b1 ? �b&/Y C$7$;"Y Ya72"B$34a 

%/=�$?4a "2tbY"2/>"4a b"1$7$&Y? %2;#Y@Y @Y&A#27&1?2. {2&1$"bB ? w?7YV$, j5bb, j3$7b%$ b3$=1 

1Y1 b/b b"Y9 &121A& 7$#%Y&1b. n7b�b"23b �1Y@Y B?/B=1&B 2"17YVY@$""2B "2@7A5%2 ? ?b#$ 72&V2W%b 

5$3$/>, ?4V2&2 &%Y12, &17Yb1$/>&1?2 b "b5%2B %Y"%A7$"1Y&VY&YC"Y&1> ?b#Y? ? pb1Yt$"Y52a [1, 2].  

f252a&12" VY 725"YYC725b= CbY7$&A7&Y? 72&1b1$/>"Y@Y 3b72 52"b32$1 ?$#A�$$ 3$&1Y &7$#b @Y-

&A#27&1? �$"172/>"Y9 j5bb [3]. �1Yb1> Y13$1b1>, �1Y, ? t$/Y3, 12 % 72&1$"b9 B?/B=1&B �"#$3b�"4-

3b #/B f252a&12"2 b 3"Y@b$ b5 "ba "2aY#B1&B ? &121A&$ 7$#%ba b "2aY#B�ba&B VY# A@7Y5Y9 b&�$5"Y-

?$"bB [4]. 

�#"b3 b5 12%ba ?b#Y?, VY#?$7@Wba&B "$@21b?"Y3A ?/bB"b=, B?/B$1&B &3Y7Y#b"2 ®"�$?&%Y@Y, 

%Y1Y72B 72">W$ V7Yb572&12/2 ? A�$/>Ba b #Y/b"2a @Y7"4a 7$% ? @Y72a �7$#"$9 j5bb (�B">-.2">, 

n23b7Y-j/29) [5, 6]. ` "2&1YB�$$ ?7$3B R. janczewskii "2aY#b1&B "2 @72"b b&�$5"Y?$"bB b 52"$&$"2 ? 

f72&"A= %"b@A f252a&12"2 [7]. �3Y7Y#b"2 ®"�$?&%Y@Y "2aY#b1&B VY# A@7Y5Y9 b&�$5"Y?$"bB, YCA-

&/Y?/$""Y@Y VY�1b VY/"43 Y1&A1&1?b$3 $&1$&1?$""Y@Y &$3$""Y@Y ?Y5YC"Y?/$"bB, aY5B9&1?$""Y9 #$B-

1$/>"Y&1>= �$/Y?$%2, ?4V2&Y3 &%Y12, Y1&A1&1?b$3 52�b1"4a b /$&Y?Y&&12"Y?b1$/>"4a 3$7. ` 1Y ?7$-

3B %2% ?b# b3$$1 ?2;"Y$ 5"2�$"b$ #/B �?Y/=tbb, YC$&V$�$"bB ?&$a @7AVV VY/>5Y?21$/$9, ? 1Y3 �b&/$ 

&$/$%tbY"$7Y? b b&&/$#Y?21$/$9 C$&t$""43 @$"$1b�$&%b3 321$7b2/Y3 [8, 9]. 

` "2&1YB�$$ ?7$3B &3Y7Y#b"2 ®"�$?&%Y@Y ? V7b7Y#$ V7Yb572&12$1 "2 1$77b1Y7bb f252a&12"2, 

f47@45&12"2, �2#;b%b&12"2 b �5C$%b&12"2. `b# 52"$&$" ? f72&"A= %"b@A f252a&12"2 [10] b ? 

y$;#A"27Y#"49 %72&"49 /b&1 [11]. 

�3Y7Y#b"2 ®"�$?&%Y@Y C4/2 "25?2"2 ? �$&1> VY/>&%Y@Y CY12"b%2 �#A27#2 o72"t2 ®"�$?&%Y@Y. 

�1Y /b&1YV2#"49 %A&127"b% ?4&Y1Y9 #Y 100–150 &3. nYC$@b 72&1$"bB @Y/4$, 3Y/Y#4$ VYC$@b 5Y/Y1b-

&1Y@Y t?$12, VY5;$ &12"Y?B1&B @7B5"Y?21Y-;?/143b. zb&1>B %7AV"4$, @Y/4$ #Y 15 &3 ? #b23$17$, VB-

1b/YV2&1"4$ & %7AV"43b, Y&1743b /YV2&1B3b b &$7#t$?b#"43 Y&"Y?2"b$3. �"b5A & 72&&$B""43b 
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R.". �]$A1[1, ¡.R. ¡�@#XU#B)E1 % .$. 

126 ?#@A0%B C1$1+10.%0@B)+) D0%E#$@%A#A1 

&3Y/b&143b V2aA�b3b ;$/$5%23b. zb&1Y?2B V/2&1b"%2 & YC$ba &1Y7Y" @Y/2B, C/$&1B�2B. f72B /b&12 

%7AV"Y5AC�214$. �?$1$1 ? b="$. n/Y#4 — �?7"4$ /Y;"4$ B@Y#4 #b23$17Y3 #Y 13 33, 27Y321"4$, 

&Y57$?2=1 ? 2?@A&1$ [12, 13].  

R.janczewskii  YC/2#2$1 t$""43b V7b5"2%23b, 12%b3b %2% A&1Y9�b?Y&1> % ?$&$""b3 523Y7Y5%23 

C/2@Y#27B VY5#"$3A t?$1$"b=, ?4&Y%2B A&1Y9�b?Y&1> % ?7$#b1$/B3 b CY/$5"B3 (3A�"b&12B 7Y&12, 

&$V1Y7bY5 /b&1>$?), V/Y#4 CY@214 ?4&Y%b3 &Y#$7;2"b$3 2&%Y7Cb"Y?Y9 %b&/Y14, VY/bp$"Y/Y? b 2"-

1Ytb2"Y?, ? %Y1Y74a &Y#$7;2"b$ ?4W$, �$3 ? %A/>1A7"4a &Y712a [14, 15].  

�3Y7Y#b"2 B?/B$1&B "2bCY/$$ VYVA/B7"Y9 &7$#b "2&$/$"bB b t$""Y9 B@Y#"Y9 %A/>1A7Y9 ? 3b7$, 

C/2@Y#27B "2/b�b= ? "$9 ?4&Y%ba %Y"t$"172tb9 Wb7Y%Y@Y &V$%172 CbY/Y@b�$&%b 2%1b?"4a ?$�$&1?, 

2"1bY%&b#2"1Y?, &2a27Y?, ?b123b"Y? b 3b"$72/>"4a %Y3VY"$"1Y?. nY/>W2 — %7AV"$9Wb9 ? 3b7$ 

V7Yb5?Y#b1$/> �$7"Y9 &3Y7Y#b"4 ? VY&/$#"b$ @Y#4, 52 "$9 &/$#A=1 {Y&&bB, `$/b%YC7b12"bB, �%2"-

#b"2?bB b ~Y?2B �$/2"#bB [16]. ` "2&1YB�$$ ?7$3B @7bC"4$ CY/$5"b, 12%b$ %2% 3A�"b&12B 7Y&2 

(Sphaerotheca morsuvae), &$V1Y7bY5 /b&1>$? (Mycosphaerella ribis) b 2"172%"Y5 (Pseudopeziza ribis), 

B?/B=1&B Y#"b3b b5 Y&"Y?"4a V7YC/$3 #/B V7Yb5?Y#b1$/$9 �$7"Y9 &3Y7Y#b"4 [8, 16, 17]. �#"b3 b5 

"2bCY/$$ �pp$%1b?"4a 3$1Y#Y? 7$W$"bB �1Y9 V7YC/$34 B?/B$1&B 3$;?b#Y?2B @bC7b#b52tbB VA1$3 

&Y5#2"bB A&1Y9�b?4a &Y71Y?. �2%b3 YC725Y3, #b%Y72&1A�2B pY732 &3Y7Y#b"4 ®"�$?&%Y@Y V7$#&12?-

/B$1 &$/$%tbY""49 b"1$7$&, %2% b&1Y�"b% V7b5"2%Y? ?4&Y%Y9 A&1Y9�b?Y&1b % CY/$5"B3, CY/$$ ?4&Y-

%Y@Y A7Y?"B 7B#2 aY5B9&1?$""Y-t$""4a V7b5"2%Y? VY &72?"$"b= & &A�$&1?A=�b3 &Y71b3$"1Y3.  

` $&1$&1?$""4a A&/Y?bBa &3Y7Y#b"2 ®"�$?&%Y@Y 7253"Y;2$1&B &$3$"23b b Y1?Y#%23b [8]. qY&-

1b;$"bB ? YC/2&1b CbY1$a"Y/Y@bb YC$&V$�b?2=1 "Y?4$ 3$1Y#4, %Y1Y74$ b&VY/>5A=1 #/B &Ya72"$"bB 

b Yt$"%b CbY725"YYC725bB 72&1$"b9. n7B3Y$ b&VY/>5Y?2"b$ CbY1$a"Y/Y@b�$&%ba b"&17A3$"1Y?, 12-

%ba %2% %A/>1b?b7Y?2"b$ in vitro b %7bY%Y"&$7?2tbB, Y%252/Y&> t$""43 3$1Y#Y3 #/B %7AV"Y32&W12C-

"Y@Y 7253"Y;$"bB, &Ya72"$"bB b 7$b"17Y#A%tbb, "2aY#B�ba&B VY# A@7Y5Y9 b&�$5"Y?$"bB ?b#Y? 72&-

1$"b9 [18].  

~2bCY/$$ VYVA/B7"43 #/B 7253"Y;$"bB #7$?$&"4a %A/>1A7 B?/B$1&B 3b%7Y%/Y"2/>"Y$ 7253"Y-

;$"b$. y$1Y# 3b%7Y%/Y"2/>"Y@Y 7253"Y;$"bB VY5?Y/B$1 a72"b1> 321$7b2/ ? %A/>1A7$ in vitro #/b-

1$/>"Y$ ?7$3B. �Ya72"b1> 527Y#4W$?A= V/253A 72&1$"b9 in vitro 3Y;"Y /bCY &Y5#2?2B A&/Y?bB #/B 

3$#/$""Y@Y 7Y&12 (in vitro) b YC$&V$�b?2B %721%Y-, &7$#"$&7Y�"Y$ a72"$"b$, b/b V7b3$"BB %7bY%Y"-

&$7?2tb= #/B YC$&V$�$"bB #/b1$/>"Y@Y a72"$"bB [19–21]. 

` "2&1YB�$$ ?7$3B b&VY/>5Y?2"b$ %A/>1A74 in vitro #/B a72"$"bB 3b%7YVYC$@Y? & 3$#/$""43 

7Y&1Y3 V7$#&12?/B$1 &YCY9 523$�21$/>"49 &1721$@b�$&%b9 b"&17A3$"1 #/B VY##$7;%b &7$#"$&7Y�"Y-

@Y &Ya72"$"bB @$"$1b�$&%ba 7$&A7&Y? 72&1$"b9 [22–24]. 

!&&/$#Y?21$/b b&VY/>5A=1 3b%7Y%/Y"2/>"Y$ 7253"Y;$"b$ &3Y7Y#b"4 #/B %7AV"Y32&W12C"Y@Y 

V7Yb5?Y#&1?2, %721%Y?7$3$""Y@Y &Ya72"$"bB @$73YV/2534 Ribes [25, 26]. !&VY/>5Y?2"b$ #2""Y@Y 3$-

1Y#2 VY5?Y/B$1 VY?4&b1> �pp$%1b?"Y&1> Y5#Y7Y?/$"bB #Y 100 %, ? 5–10 b CY/$$ 725 A?$/b�b1> %Y�p-

pbtb$"1 7253"Y;$"bB b "2 2–3 @Y#2 A&%Y7b1> ?"$#7$"b$ ? V7Yb5?Y#&1?Y "Y?4a Y5#Y7Y?/$""4a &Y7-

1Y? b pY73 [27, 28]. �$/>= b&&/$#Y?2"bB C4/Y V7Y?$&1b &CY7 72&1b1$/>"Y@Y 321$7b2/2 &3Y7Y#b"4 

®"�$?&%Y@Y, YV1b3b5b7Y?21> A&/Y?bB &1$7b/b52tbb �%&V/2"1Y?, ??$#$"b$ ? %A/>1A7A in vitro, 3b%7Y-

%/Y"2/>"Y$ 7253"Y;$"b$ b &7$#"$&7Y�"Y$ a72"$"b$ #/B 7253"Y;$"bB b &Ya72"$"bB ?b#2. 

`")&%3"5+ 3 :&)*'+ 

` %2�$&1?$ YC�$%12 b&&/$#Y?2"bB C4/ b&VY/>5Y?2" 72&1b1$/>"49 321$7b2/ &3Y7Y#b"4 ®"�$?-

&%Y@Y (Ribes janczewskii). y21$7b2/ C4/ &YC72" ? �A7%$&12"&%Y9 YC/2&1b, �Y/$Cb9&%b9 7-", r~nn 

«�29723-�@23». fYY7#b"214: #Y/@Y12 E070°23.994', Wb7Y12 N42°06.526', ?4&Y12 "2# A7. 3. 2351 3 

(7b&. 1). ~2 ?&$a �12V2a b&&/$#Y?2"bB �%&V/2"14 ?472�b?2/b ? %A/>1A72/>"4a &Y&A#2a ? p2%1$7Y-

&121"Y9 %Y3"21$. ~2 %2;#Y9 VY/%$ ? p2%1$7Y&121"Y9 %Y3"21$ C4/b A&12"Y?/$"4 &?$1Y#bY#"4$ /$"14 

SMD 5050 60 led/m, pY1YV$7bY# &Y&12?b/ 16/8, 1$3V$721A72 24–26°C. 
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2"2 Vb121$/

3Y"2/>"2B; I

0,5 3@//. ~2 

Y?Y#b/Y&> ? 

$#$"Y b&&/$

f b b"#Y/b/-

C$5@Y73Y"2

rf 0,4 3@//

2"1 b&&/$#Y

C4/Y b5A�$
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R.". �]$A1[1, ¡.R. ¡�@#XU#B)E1 % .$. 

128 ?#@A0%B C1$1+10.%0@B)+) D0%E#$@%A#A1 

[30]. j/>1$7"21b?"43 72&1?Y7Y3 B?/B$1&B V$7$%b&> ?Y#Y7Y#2. ` "2Wba V7$#4#A�ba 72CY12a C4/2 

#Y%252"2 �pp$%1b?"Y&1> b&VY/>5Y?2"bB 12 % 72&1?Y72 V$7$%bcb ?Y#Y7Y#2 #/B &1$7b/b52tbb V25AW-

"4a VY�$% BC/Y"b [31, 32]. ` #2""Y3 b&&/$#Y?2"bb C4/2 b5A�$"2 �pp$%1b?"Y&1> 725"4a %Y"t$"172-

tb9 V$7$%b&b ?Y#Y7Y#2 #/B &1$7b/b52tbb V25AW"4a VY�$% &3Y7Y#b"4 ®"�$?&%Y@Y. 

f2% ?b#"Y b5 7$5A/>121Y? (12C/. 1), ?4&Y%2B %Y"123b"2tbB "2C/=#2/2&> "2 I-3 ?27b2"1$. !"pb-

tb7Y?2""Y&1> V21Y@$""Y9 3b%7Yp/Y7Y9 "2C/=#2/Y&> A 13 �%&V/2"1Y? b5 15, �1Y &Y&12?b/Y 86,7 %. 

n7Yt$"1 ;b5"$&VY&YC"Y&1b �%&V/2"1Y? &Y&12?b/Y 1Y/>%Y 13,3 %. �?$/b�$"b$ %Y"t$"172tbb V$7$%b&b 

?Y#Y7Y#2 #Y 24 % (III ?27b2"1) V7b?$/Y % "$%7Y5A A CY/>W$9 �2&1b �%&V/2"1Y? #Y 66,7 %. � 10 �%&-

V/2"1Y? "2C/=#2/&B Y;Y@ b 1Y/>%Y 5 �%&V/2"1Y? &Ya72"b/b ;b5"$&VY&YC"Y&1>. ~2bCY/$$ 3B@%b3, "Y 

V7b �1Y3 �pp$%1b?"43 &VY&YCY3 &1$7b/b52tbb b5 72&&3217b?2$34a C4/ 72&1?Y7 12 % V$7$%b&b ?Y-

#Y7Y#2 (II ?27b2"1), 11 �%&V/2"1Y? C4/b &1$7b/>"43b b &Ya72"b/b &?Y= ;b5"$&VY&YC"Y&1> (73,3 %). 

{Y&1 V21Y@$""Y9 3b%7Yp/Y74 "2C/=#2/&B 1Y/>%Y A 3-a �%&V/2"1Y?, 1 �%&V/2"1 VY/A�b/ Y;Y@. ` YVAC-

/b%Y?2""4a 72CY12a VY 3b%7Y%/Y"2/>"Y3A 7253"Y;$"b= &3Y7Y#b"4 Y�$"> 32/Y #2""4a Y 7$;b32a 

&1$7b/b52tbb. ` 2012 @Y#A C4/ YVAC/b%Y?2" V7Y1Y%Y/ VY 7253"Y;$"b= ?b#Y? Rubus b Ribes, @#$ 2?-

1Y74 7$%Y3$"#Y?2/b b&VY/>5Y?21> @bVYa/Y7b1 %2/>tbB [25]. n7b &1$7b/b52tbb V25AW"4a VY�$% &3Y-

7Y#b"4 �$7"Y9 C4/2 V7b3$"$"2 3"Y@Y�12V"2B &1$7b/b52tbB & VY3Y�>= 72&1?Y72 «s7b//b2"1», 2 

12%;$ #b2tb#2, �1b/Y?Y@Y &Vb712 b a/Y7@$%&b#b"2 [33]. �#"2%Y 72CY1 VY &1$7b/b52tbb & VY3Y�>= 

V$7$%b&b ?Y#Y7Y#2 YVAC/b%Y?2"Y "$ C4/Y. 

� 2 C / b t 2  1  

T:�HOÌJIJ> 9J:;<O<�Ih<< ËP9§OIQJKL 9GK;KS<Q> �Q¨:L9PKWK 

`27b2"1 !"pbtb7Y?2""Y&1> 

�%&V/2"1Y? 

~$%7Y5 �%&V/2"1Y? _b5"$&VY&YC"Y&1> �%&V/2"-

1Y? 

W1 % W1 % W1 % 

I — 6 % H2O2 13 86,7 - 0 2 13,3 

II — 12 % H2O2 3 20 1 6,7 11 73,3 

III — 24 % H2O2 - 0 10 66,7 5 33,3 

 

�2%b3 YC725Y3, 12 % 72&1?Y7 V$7$%b&b ?Y#Y7Y#2 B?/B$1&B �pp$%1b?"43 #/B VY?$7a"Y&1"Y9 &1$-

7b/b52tbb V25AW"4a VY�$% &3Y7Y#b"4 ®"�$?&%Y@Y. s4/2 VY/A�$"2 ?4&Y%2B &1$V$"> ;b5"$&VY&YC"Y-

&1b �%&V/2"1Y? #Y 73,3 % b "b5%b9 V7Yt$"1 %Y"123b"2tbb. 

1&C&8&%"234 *#8*E8*C* .*B&C" 

q/B 3b%7Y%/Y"2/>"Y@Y 7253"Y;$"bB b&VY/>5A=1&B 725/b�"4$ 7$@A/B1Y74 7Y&12. �"b VY#Cb72-

=1&B b"#b?b#A2/>"Y, ? 52?b&b3Y&1b Y1 @$"Y1bV2. ~2V7b3$7, #/B 7253"Y;$"bB "$%Y1Y74a ?b#Y? &3Y-

7Y#b"4 "2 �12V$ 7$@$"$72tbb Y&"Y?"Y@Y VYC$@2 2?1Y74 7$%Y3$"#A=1 b&VY/>5Y?21> @Y73Y"4 sjn 2,0 

3@// b !yf 0,5 3@// [25]. !5?$&1"Y, �1Y 1b#b25A7Y" ?/bB$1 "2 V7Y/bp$72tb= VYC$@Y? C7A&"b%b ? 

"b5%ba %Y"t$"172tbBa (Y1 0,1 #Y 1µM), "Y b"@bCb7A$1 A#/b"$"b$ VYC$@Y? [34]. �#"2%Y 72CY14 VY 

b5A�$"b= ?/bB"bB %b"$1b"2 b 1b#b25A7Y"2 "2 3b%7Y%/Y"2/>"Y$ 7253"Y;$"b$ &3Y7Y#b"4 "29#$"Y "$ 

C4/Y.  

{$5A/>1214 b&&/$#Y?2"b9 VY%252/b (12C/. 2), �1Y #YC2?/$"b$ @Y73Y"Y? ? &Y&12? Vb121$/>"Y9 &7$-

#4 b@72$1 %/=�$?A= 7Y/> V7b ?$@$121b?"Y3 7253"Y;$"bb. ~2 %Y"17Y/>"Y3 ?27b2"1$ b&&/$#Y?2"bB (I 

?27b2"1) V7Yt$"1 7$@$"$72tbb &Y&12?b/ 1Y/>%Y 32 %, ? &7$#"$3, & Y#"Y9 V25AW"Y9 VY�%b C4/Y YC72-

5Y?2"Y 0,36 VYC$@Y?. sY/$$ 1Y@Y, YC725Y?2""4$ VYC$@b C4/b V/YaY &pY73b7Y?2"4. �7$#"BB ?4&Y12 

YC725Y?2""4a VYC$@Y? &Y&12?b/2 0,58 &3, %Y/b�$&1?Y /b&1>$? 2,75 W1 "2 �%&V/2"1. n7b b&VY/>5Y?2-

"bb %b"$1b"2 (?27b2"1 II) 7$@$"$72tbB &Y&12?b/2 64 %. � %A/>1b?b7Y?2""Y9 VY�%b C4/Y YC725Y?2"Y 

0,88 VYC$@Y? "2 �%&V/2"1. nYC$@b C4/b YCY&YC/$""4$ b ?4&Y%Y7Y&/4$, Y#"2%Y /b&1>B C4/b V/YaY 

&pY73b7Y?2"4. zb&1Y?2B V/2&1b"%2 C4/2 32/$">%Y@Y 7253$72. `/bB"b$ %b"$1b"2 "2 ?4&Y%Y7Y&/Y&1> 

VYC$@Y? Y13$�2$1&B b #/B #7A@ba %A/>1A7. ~2V7b3$7, #/B b&1Y#2 3b71Y/b&1"Y@Y "2 &7$#$ & %b"$1b"Y3 

C4/b VY/A�$"4 "2bCY/$$ ?4&Y%b$ VYC$@b, �$3 V7b b&VY/>5Y?2"bb sjn [35]. 
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b b&VY/>5Y?

{b&A"Y% 2. {

3 YC725Y3, /
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Y"2/>"Y@Y &Y

fY/

// 

3@// 

3@// 

$/>"2 "2 A7Y?"

B C4/ VY/A�
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?4&Y1A 523$
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? ?4&Y1A. �
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/b�$&1?Y /b

~2 III 

�$&1?Y /b&1

3,03 W1 "Y?

2).  

V§J<G

`

I — WPM C

II — WPM &

rf 0,4 3@// 

III — WPM 

rf 0,4 3@// 

IV — WPM

rf 0,4 3@// 
*�%3:&�"83&

 

�C4�"

@Y73Y"2 b3

%2B %Y"t$"

%2B %Y"t$"

3@// b rf 0

b&VY/>5Y?2

;$"b$ VYC$

C4/2 "2bCY

;b1$/>"4$

 

" — 

C$5@Y7

{

�2%b3

"4 ®"�$?&

Vb121$/>"Y

1, ¡.R. ¡�@#X

A%Y7$"B=1 

tbBa (0,5–1,

b5A�$"bb 72

jn 0,5 3@//

Y/b�$&1?Y /

7b7Y&1 VY %

b&1>$? "2 2,

?27b2"1$ V7

1>$? 7,43 W1

?4a VYC$@Y?

G<�Ih<= §<J

`27b2"1 

C$5@Y73Y"2/>

& sjn 0,5 3@

b !yf 0,1 3

& sjn 1,0 3@

b !yf 0,1 3

 & sjn 1,5 3@

b !yf 0,1 3
&. �7$#"BB 725"

"Y #/B 7253

3$$1 ?2;"Y$

"172tbB sjn

"172tbB VY#

0,2 3@//. [41

2"b$ sjn ? 

$@Y? ? %A/>1

Y/$$ �pp$%1

$ 7$5A/>1214

I — WPM  

73Y"2/>"2B 

{b&A"Y% 3. nY

3 YC725Y3, �

%Y@Y B?/B$1

Y9 &7$#$ �$7

XU#B)E1 % .$.

[39]. ` "2W

0 3@//).  

25/b�"4a %Y

/ (?27b2"1 II

/b&1>$?  — 

%Y/b�$&1?A V

,63 W1 (12C/

7b7Y&1 ? ?4

1. n7b 32%&b

?. `4&Y12 A?

JIJ:OÌQK^ 9;

`4&Y12

C$@Y?

"2B 0,57±0

//, 

3@// 
0,57±0

@//, 

3@// 
0,56±0

@//, 

3@// 
0,61±0

"bt2 5"2�b1$/>

3"Y;$"bB VY

$ 5"2�$"b$. ~

n V7b?Y#b/2

2?/B/2. �2%

]. n7b 7253

%Y"t$"172t

1A7$ in vitro

1b?"Y9 [26].

4.  

B — I

0,5 3

!

Y#CY7 @Y73Y"

pp$%1b?"Y9

1&B WPM & #

7$5 21 #$"> 

. 

W$3 b&&/$#Y

Y"t$"172tbb

). s4/Y YC7

6,10 W1. ~2

VYC$@Y?, 1Y/

/. 3, 7b&. 2).

4&Y1A VYC$@Y

b32/>"Y9 %

?$/b�b/2&>

;:S> SO= G<P

q$"

2 VY-

, &3 

fY/-?

C$@Y?

0,02 1,00±

0,02 1,00±

0,02 1,00±

0,02 1,00±

>"2 "2 A7Y?"$ 

YC$@Y? 2?1Y7

~2V7b3$7, #

2 % CY/>W$3

%, YV1b32/>"

3"Y;$"bb Ri

tbBa 0,25 3

o [38]. q/B

 �Y@#2 %2% "

II — WPM & s

@//, rf 0,4 3@

!yf 0,1 3@//

"Y? #/B 3b%7

9 Vb121$/>"

#YC2?/$"b$3

C4/Y YC725

Y?2"bb C4/Y

b sjn C4/

25Y?2"Y 4,83

2 %Y"17Y/>"

/>%Y 0,90 W

Y? &Y&12?b/

Y"t$"172tb

"2 1,18 &3,

P;KPOKQIOÌQ

"> 1 

?Y VY-

?, W1 

fY/-?

&1>$

±0,00 3,83±

±0,00 3,90±

±0,00 3,90±

±0,00 3,67±

0,05. q2""4$ ?

74 Wb7Y%Y

#/B 7253"Y;

3A 7253"Y;$

"43 &Y�$12"

ibes magella

3@// b/b 0,50

7253"Y;$"b

"2 C$5@Y73Y

sjn 

@// b 

/ 

E —

1,0

7Y%/Y"2/>"Y@

"Y9 &7$#Y9 #

3 sjn 0,5 3

5Y?2"Y 4,83

?

Y b5A�$"Y ?/

/Y ?4B?/$"Y

3 "Y?4a VYC

"Y3 ?27b2"1

W1. `4&Y12 V

/ 1,53 &3, %Y

bb sjn (1,5

2 %Y/b�$&1?

QKWK ;I�GQK

?Y /b-

$?, W1 

`4&Y

@Y

±0,21 0,36

±0,18 1,07

±0,22 1,53

±0,19 1,18

?472;$"4 ? ?b

b&VY/>5A=1

;$"bB &3Y7Y

$"b= #YVY/

"b$3 @Y73Y"

nicum 7$5A/

0 3@// V7Y#

bB &3Y7Y#b"

Y"2/>"Y9 &7

— III — WPM

0 3@//, rf 0,4

!yf 0,1 3@

@Y 7253"Y;$"

#/B 3b%7Y%/

3@//, rf 0,4

W1 "Y?4a V

?#@A0%B C1$1+

/bB"b$ tb1Y

Y, �1Y �pp$

C$@2 "2 �%&V

1$ (I ?27b2"

VYC$@2 A?$/b

Y/b�$&1?Y VY

3@//) C4/Y 

?Y /b&1>$? —

Ka:Q<= 9GK;K

q$"> 

Y12 VYC$-

Y?, &3 

fY/

@

6±0,03* 0,

7±0,03* 4,

3±0,02* 2,

8±0,03* 3,

b#$ &7$#"ba ± 

1 sjn [40].

Y#b"4 %72&"

/"b1$/>"4a 

"Y? C4/Y sj

/>1214 b&&/$

#Atb7Y?2/Y 

"4 �$7"Y9 C

7$#$ "23b "$

M & sjn 

 3@// b 

@// 

C

"bB &3Y7Y#b"

/Y"2/>"Y@Y 7

4 3@// b !y

VYC$@Y? (7b

+10.%0@B)+) D

Y%b"b"2 sj

%1b?"43 &Y

/2"1, ?4&Y1

"1) C4/ VY/

b�b/2&> "2 0

YC$@Y? 2,00 

YC725Y?2"Y

— 4,10 W1 (1

� 2

KS<Q> �Q¨:

21 (V7b7Y&1)

/-?Y VYC$-

@Y?, W1 

90±0,06* 

83±0,25* 

00±0,15* 

03±0,19* 

&12"#271"Y9 Y

 �#"2%Y %Y

"Y9 (Ribes r

VYC$@Y?, 2 C

jn 0,4 3@//

$#Y?2"bB VY

32%&b32/>"

C$5@Y73Y"2/

$ C4/b VY/A

C — IV — WP

1,5 3@//, rf 

!yf 0,1

"4 ®"�$?&%Y@

7253"Y;$"b

yf 0,1 3@//.

b&. 3). ` 7$5

D0%E#$@%A#A1

jn ? 725"4a

Y#$7;2"b$3

12 &Y&12?b/2

/A�$" 3b"b-

0,36 &3, %Y-

W1 b %Y/b-

, ? &7$#"$3,

12C/. 3, 7b&.

2 C / b t 2  3

:L9PKWK 

) 

fY/-?Y /b-

&1>$?, W1 

2,63±0,22* 

6,10±0,23* 

7,43±0,34* 

4,10±0,23* 

YWbC%b. 

"t$"172tbB

ubrum) "b5-

CY/$$ ?4&Y-

/, !yf 0,02

Y%252/b, �1Y

"Y9 7253"Y-

/>"2B &7$#2

A�$"4 VY/Y-

 

PM & sjn 

0,4 3@// b 

1 3@// 

@Y 

bB &3Y7Y#b-

. ~2 #2""Y9

5A/>121$ b&-

1 

a 

3 

2 

-

-

-

, 
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��A%X%[1/%& D@*)E%^ X%B$)B*)01*�0)+) $1[X0)�#0%&… 

"#$%& «(%)*)+%&. -#.%/%01. 2#)+$13%&». 5 3(111)/2023 131 

&/$#Y?2"bB 155 VYC$@Y? C4/b 3b%7Y%/Y"2/>"Y 7253"Y;$"4. {253"Y;$""4$ VYC$@b C4/b b&VY/>5Y?2-

"4 #/B YV1b3b52tbb V7Y1Y%Y/2 &7$#"$&7Y�"Y@Y a72"$"bB. 

k%&'8&#%*�8*& /%"8&83& 

�$a"b%2 &7$#"$&7Y�"Y@Y a72"$"bB B?/B$1&B �pp$%1b?"43 VY#aY#Y3 #/B a72"$"bB �%&V/2"1Y? ? 

%A/>1A7$ in vitro ? 1$�$"b$ 3"Y@ba 3$&Bt$?. �1Y1 3$1Y# VY5?Y/B$1 %Y"17Y/b7Y?21> 7Y&1 b 725?b1b$ 

72&1$"b9 b B?/B$1&B �%Y"Y3b�$&%b ?4@Y#"43. �7$#"$&7Y�"Y$ a72"$"b$ V7b3$"B$1&B & A�$1Y3 725-

/b�"4a p2%1Y7Y?: 1$3V$721A72, A&/Y?bB b&%A&&1?$""Y@Y Y&?$�$"bB b/b 1$3"Y14, &Y&12? &7$#4, 

?%/=�2B %Y"t$"172tbb 3b"$72/Y? b/b &2a27Y54, "2/b�b$/Y1&A1&1?b$ 7$@A/B1Y7Y? 7Y&12 72&1$"b9, 

Y&3Y1b�$&%ba 2@$"1Y? b b"@bCb1Y7Y? 7Y&12 [42]. �#"b3 b5 Y&"Y?"4a A&/Y?b9 #/B &7$#"$&7Y�"Y@Y 

a72"$"bB B?/B$1&B b&VY/>5Y?2"b$ Y&3Y1b�$&%ba 2@$"1Y?, 12%ba %2% &2a27Y52 b/b 32""b1. ~2V7b3$7, 

#/B VYC$@Y? &/b?4 &Y#$7;2"b$ &2a27Y54 b 32""b12 (2 %) VY5?Y/b/Y &Ya72"b1> �%&V/2"14 #Y 30 3$&B-

t$? [43]. Vitis vinifera a72"b/&B 12 3$&Bt$? V7b A?$/b�$"bb &Y#$7;2"bB 32""b12 #Y 2,5 % [44].   

�&/Y?bB &7$#"$&7Y�"Y@Y a72"$"bB VYC$@Y? &3Y7Y#b"4 ®"�$?&%Y@Y b5A�$"4 "$ C4/b. �2%, ? "2-

W$9 72CY1$ C4/Y b5A�$"Y ?/bB"b$ &2a27Y54 b 32""b12 ? 725/b�"4a %Y"t$"172tbBa V7b &7$#"$&7Y�-

"Y3 a72"$"bb &3Y7Y#b"4 ®"�$?&%Y@Y.  

�72?"$"b$ #?Aa Y&3Y1b�$&%ba 2@$"1Y? VY%252/Y, �1Y 32""b1 b3$$1 CY/$$ VY/Y;b1$/>"49 �pp$%1 

"2 &7$#"$&7Y�"Y$ a72"$"b$ &3Y7Y#b"4 ®"�$?&%Y@Y. ` 7$5A/>121$ %A/>1b?b7Y?2"bB �%&V/2"1Y? "2 Vb-

121$/>"4$ &7$#4 & #YC2?/$"b$3 32""b12 A 72&1$"b9 Y1&A1&1?Y?2/2 "$@21b?"2B #b"23b%2 7Y&12. n7b 

A?$/b�$"bb %Y"t$"172tbb Y&3Y1b�$&%Y@Y ?$�$&1?2 Y13$1%b V7b7Y&12 &Y%72�2/b&>. �2%, V7b b&VY/>-

5Y?2"bb 32""b12 ? %Y"t$"172tbb 10 @7// V7b7Y&1 VY ?4&Y1$ VYC$@Y? &Y&12?b/ 0,04 &3 b VY %Y/b�$&1?A 

/b&1>$? 0,70 W1. fY"t$"172tbB 20 @7// V7b?$/2 % A?$/b�$"b= ?4&Y14 VYC$@Y? 1Y/>%Y "2 0,04 &3 b VY 

%Y/b�$&1?A /b&1>$? 0,14 W1 "2 �%&V/2"1. n7b 32%&b32/>"Y9 %Y"t$"172tbb 32""b12 (30 @7//) V7b7Y&1 

VY ?4&Y1$ VYC$@Y? Y1&A1&1?Y?2/, 2 %Y/b�$&1?Y /b&1>$?, ? &7$#"$3, A?$/b�b/Y&> "2 0,82 W1. �#"2%Y 

&1Yb1 Y13$1b1>, �1Y V7b ?b5A2/>"Y3 Y&3Y17$ �%&V/2"1Y? "2bCY/$$ YV1b32/>"43 A&/Y?b$3 B?/B/&B V 

?27b2"1. � /b&1>$? "$ C4/Y 523$�$"Y a/Y7Y52, VYC$@b &Ya72"b/b 5$/$"49 "2&4�$""49 t?$1. ` 1Y 

?7$3B %2%, "2 ?27b2"12a IV b VI C4/2 523$�$"Y b53$"$"b$ t?$12 1%2"$9. � "$%Y1Y74a �%&V/2"1Y? "2-

�b"2/b ;$/1$1> /b&1>B b/b VYC$@. n7b VY?1Y7"Y3 %A/>1b?b7Y?2"bb 3b%7YVYC$@b V7Y#Y/;b/b 725-

3"Y;21>&B. s4/2 VY/A�$"2 100 % ;b5"$&VY&YC"Y&1> 3b%7YVYC$@Y?. 

nY/Y;b1$/>"49 �pp$%1 32""b12 VY#1?$7;#$" b #/B &3Y7Y#b"4 �$7"Y9. �%&V/2"14 a72"b/b ? 

Vb121$/>"Y9 &7$#$ & #YC2?/$"b$3 2 % &2a27Y54 b 2 % 32""b12 ? 1$�$"b$ 18 3$&Bt$? [43]. qYC2?/$"b$ 

10 @7// 32""b12 VY5?Y/b/Y &Ya72"b1> �%&V/2"14 Vitis heyneana ? 1$�$"b$ 12 3$&Bt$? [45]. 

� 2 C / b t 2  4  

_;<;K9J G<P;K§Kf:WKL 9GK;KS<Q> �Q¨:L9PKWK L J:¨:Q<: 4-[ G:9=h:L 

`27b2"1 

1 #$"> 120 #"$9 

 

n7b7Y&1 _b5"$&VY&YC"Y&1>, 

% 

`4&Y12 

VYC$@Y?, &3

fY/-?Y /b-

&1>$?, W1. 

`4&Y12 

VYC$@Y?, &3

fY/-?Y /b-

&1>$?, W1. 

`4&Y12 

VYC$@Y?, 

&3 

fY/-?Y /b-

&1>$?, W1. 

I — &2a27Y52 30 

@7// 
0,86±0,05 3,64±0,47 0,99±0,07 5,55±0,65 0,13 1,91 60 

II — &2a27Y52 

60 @7// 
1,23±0,09 4,55±0,34 1,25±0,06 4,25±0,54 0,03 0,09 60 

III — &2a27Y52 

90 @7// 
1,11±0,07 3,36±0,41 1,14±0,08 3,45±0,45 0,02 -0,3 50 

IV — 32""b1 

10 @7// 
1,13±0,07 4,86±0,46 1,17±0,09 5,00±0,53 0,04 0,70 100 

V — 32""b1 20 

@7// 
1,09±0,08 3,60±0,31 1,13±0,10 4,30±0,72 0,04 0,14 100 

VI — 32""b1 

30 @7// 
0,91±0,06 4,36±0,34 0,91±0,05 5,18±0,38 0,00 0,82 100 

�%3:&�"83&. q2""4$ ?472;$"4 ? ?b#$ &7$#"ba ± &12"#271"Y9 YWbC%b. 

 

!&VY/>5Y?2"b$ &2a27Y54 ? %2�$&1?$ Y&3Y1b�$&%Y@Y 2@$"12 V7b?$/Y % Y1"Y&b1$/>"Y aA#W$3A 7$-

5A/>121A. ~2 ?&$a �%&V/2"12a I, II b III ?27b2"1Y? V7b&A1&1?Y?2/ a/Y7Y5 1%2"$9, /b&1>B ;$/1$/b. �12"-

#271"2B %Y"t$"172tbB &2a27Y54 (30 @7//) V7b?$/2 % "2bCY/>W$3A V7b7Y&1A VY %Y/b�$&1?A /b&1>$? — 

Buk
eto

v U
niv
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ity



R.". �]$A1[1, ¡.R. ¡�@#XU#B)E1 % .$. 

132 ?#@A0%B C1$1+10.%0@B)+) D0%E#$@%A#A1 

1,91 W1, ?4&Y12 VYC$@Y? A?$/b�b/2&> "2 0,13 &3. ~$@21b?"2B #b"23b%2 VY %Y/b�$&1?A /b&1>$? C4/ 

52pb%&b7Y?2" "2 III ?27b2"1$ YV412. s4/ Y13$�$" Y1V2# /b&1>$? (-0,3 W1), ?4&Y12 VYC$@2, ? &7$#"$3, 

A?$/b�b/2&> "2 0,02 &3. ~2 II ?27b2"1$ �%&V$7b3$"12 V7b7Y&1 C4/ "$5"2�b1$/>"49: 0,03 &3 VY ?4&Y1$ 

b 0,09 W1 VY %Y/b�$&1?A /b&1>$? (12C/. 4, 7b&. 4). ` t$/Y3, "$&3Y17B "2 Y1&A1&1?b$ B?"Y9 "$@21b?"Y9 

#b"23b%b pb5bY/Y@b�$&%Y@Y 7Y&12, A 72&1$"b9 C4/2 VY/A�$"2 "b5%2B ;b5"$&VY&YC"Y&1> VY&/$ &7$#-

"$&7Y�"Y@Y a72"$"bB. y2%&b32/>"49 V7Yt$"1 ;b5"$&VY&YC"Y&1b V7b VY?1Y7"Y3 %A/>1b?b7Y?2"bb 

&Y&12?b/ 60 % VY&/$ &7$#"$&7Y�"Y@Y a72"$"bB. sY/$$ 1Y@Y ?2;"Y Y13$1b1>, �1Y A �%&V/2"1Y? V7b&A1-

&1?Y?2/ a/Y7Y5 /b&1>$? b VYC$@Y?.  

 

2 - &2a27Y52 30 @7// C - &2a27Y52 60 @7// ? - &2a27Y52 90 @7// 

@ - 32""b1 10 @7// # - 32""b1 20 @7// $ - 32""b1 30 @7// 

{b&A"Y% 4. yb%7YVYC$@b &3Y7Y#b"4 ®"�$?&%Y@Y "2 &7$#"$&7Y�"Y3 a72"$"bb 

{$5A/>1214 VY%254?2=1, �1Y A&/Y?bB "$YCaY#b3Y VY#Cb721> b"#b?b#A2/>"Y. ` "2W$3 YV41$ V7b 

b&VY/>5Y?2"bb &2a27Y54 VY/Y;b1$/>"4a 7$5A/>121Y? "$ "2C/=#2/Y&>. �#"2%Y #/B #7A@ba ?b#Y? 72&-

1$"b9 &2a27Y52 VY5?Y/B/2 a72"b1> �%&V/2"14 #/b1$/>"Y$ ?7$3B. ~2V7b3$7, Castanea sativa a72"b/b&> 

? 1$�$"b$ 48 3$&Bt$? "2 &7$#$ & #YC2?/$"b$3 30 @7// &2a27Y54 [46]. Citrus jambhiri %A/>1b?b7Y?2/b "2 

Vb121$/>"A= &7$#A WPM & 25 @7// &2a27Y54, @#$ �%&V/2"14 &Ya72"B/b ;b5"$&VY&YC"Y&1> ? 1$�$"b$ 

@Y#4 [47]. 60 @7// &2a27Y54 C4/ �pp$%1b?$" #/B �%&V/2"1Y? Prunus avium × P. Cerasus ? A&/Y?bBa 

1$3"Y14. �%&V/2"14 a72"b/b 16 3$&Bt$? ? 12%ba A&/Y?bBa [48]. 

�2%b3 YC725Y3, YV1b32/>"43 A&/Y?b$3 #/B &7$#"$&7Y�"Y@Y a72"$"bB 3b%7YVYC$@Y? &3Y7Y#b"4 

®"�$?&%Y@Y ? %A/>1A7$ in vitro B?/B$1&B Vb121$/>"2B &7$#2 WPM & #YC2?/$"b$3 32""b12 20 @7//. n7b-

7Y&1 VY ?4&Y1$ VYC$@Y? b %Y/b�$&1?A /b&1>$? C4/ "b5%b3, 7253"Y;$"b$ VYC$@Y? "$ "2C/=#2/Y&>. 

�%&V/2"14 &Ya72"B/b &?Y= ;b5"$&VY&YC"Y&1> ? 1$�$"b$ 4-a 3$&Bt$? C$5 V7Y3$;A1Y�"Y9 V$7$&2#%b 

72&1$"b9. ` 7$5A/>121$ �1Y9 72CY14 C4/2 &Y5#2"2 in vitro %Y//$%tbB &3Y7Y#b"4 ®"�$?&%Y@Y #/B  &Y-

a72"$"bB ?b#2. 

y"(5A�&83& 

!&&/$#Y?2"b9 ? 3b7$, &?B52""4$ & 72572CY1%Y9 CbY1$a"Y/Y@bb #b%Y72&1A�$@Y b&�$52=�$@Y ?b-

#2 &3Y7Y#b"4 ®"�$?&%Y@Y, 52"$&$""Y9 ? f72&"A= %"b@A f252a&12"2, "$ V7Y?Y#b/b&>. �2%b3 YC72-

5Y3, ? 7$5A/>121$ "2W$9 72CY14 C4/2 72572CY12"2 1$a"Y/Y@bB ? %A/>1A7$ in vitro VY &Ya72"$"b= b 

?Y&V7Yb5?Y#&1?A &3Y7Y#b"4 ®"�$?&%Y@Y. �V1b3b5b7Y?2" V7Y1Y%Y/ 3b%7Y%/Y"2/>"Y@Y 7253"Y;$"bB 

b &7$#"$&7Y�"Y@Y a72"$"bB VYC$@Y? ? %A/>1A7$ in vitro. ~2 Y&"Y?$ �1Y9 72CY14 3b%7Y%/Y"2/>"Y 725-

3"Y;$"4 250 VYC$@Y?, b5 "ba 120 VYC$@Y? %A/>1b?b7Y?2"4 "2 Vb121$/>"4$ &7$#4 #/B &7$#"$&7Y�"Y@Y 

a72"$"bB. �2%, C4/2 &Y5#2"2 %Y//$%tbB &3Y7Y#b"4 ®"�$?&%Y@Y ? %A/>1A7$ in vitro, %Y1Y72B VY5?Y/b1 

7253"Y;b1> b &Ya72"b1> �1Y1 t$""49 ?b#. 
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n"88"4 3##5&'*E")&5@#("4 %"B*)" B+5" E+.*58&8" E %":("/ 8"-�8*C* C%"8)" >114869409 «1"o-

%"B*)(" B3*)&/8*5*C33 (%"#8*(83;8*C* E3'" #:*%*'38+ ¿8�&E#(*C* (Ribes janczewskii) '54 #*/%"8&-

834 3 E*#.%*3oE*'#)E"» 8" 2022–2024 C*'+». 
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j.�. ~|71252, q.j. q=&$3C$%Y?2, �.�. !&/23Y?2, !.~. �2321Y?2,  

j.�. �3b752%Y?2, j.j. f2%b3;2"Y?2
 

?<;:P P:�S:9:JdQ �Q¨:L9P<^ �I;I�IJ J�;dQ 9I�JIH �FdQ G<P;KPOKQIOS>  

Pof:^JH a�Q: K;JI G:;�dGSd in vitro 9I�JIH aIcSI^OI;>Q KeJI^OIQS>;H 

y262/2#2 ®"�$?&%b9 6272621 x&'3#'@'"'� (Ribes janczewskii) &b7$% %$5#$&$1'" 187'" in vitro ;2X#294"#2 

&2612A CY94"W2 5$711$A/$7#'� "u1b;$/$7' %x7&$1'/@$". e27262114� C|/ 187' 2A7A/27X2, 5bB"%$&1$7@$ 

;u"$ 1x3$" 1$3V$721A72X2 1x5'3#', &Y"43$" 62127 C2&62 187/$7@$ 6272X2"#2 2&%Y7Cb" 64W64/4, 

VY/bp$"Y/#27 ;u"$ 2"1Ytb2"b"#$7 &bB614 V29#2/4 521127#4� %xV 3x/W$7'" 6231b#4. �&4X2" #$9'" 

C|/ ;Y94/4V %$1A 62AV' 1x"@$" 187#' &2612A 8W'" CbY1$a"Y/Y@bB"4 #2341A CY94"W2 $W62"#29 

5$711$A/$7 ;87@'5'/@$" ;Y6. _|34&12 1b'3#' 52727&45#2"#47A ;u"$ ®"�$?&%b9 62726214"4� 

�%&V/2"11274" in vitro x&'"#'&'"$ $"@'5A 12�#2/#4, &1$7b/b52tbB/2A 7$;b3' 5 3b"A1 CY/214" 

&1$7b/>#$A 2@$"1' 7$1'"#$ 12% &A1$@' 2&64" 1Y14X4 $7'1'"#'&' 12�#2/#4, Y&4 ;2X#29#2 �%&V/2"114� 

x3'7W$�#'@' 73,3% #$9'" ;$11'. �Y"#29-26, %xC$91A 8W'" WPM 6Y7$%1'% Y712&4"4� 6|7234 sjn 0,5 

3@//, rf 0,4 3@// ;u"$ !yf 0,1 3@// 6Y&A 2764/4 Y�129/2"#474/#4, C|/ C'7 �%&V/2"162 4,83 ;2�2 

x7%$" 2/AX2 383%'"#'% C$7#'. ®"�$?&%b9 62726214"4� 3b%7Yx7%$"#$7'" Y712 3$75'3#' &2612A 8W'" $� 

Y�129/4 ;2X#29 7$1'"#$ 20 @// %Y"t$"172tbB#2X4 32""b1 6Y&4/X2" WPM 6Y7$%1'% Y712&4 12�#2/#4, 

"u1b;$&'"#$ x7%$""'� Cb'%1'@' 3$" ;2V4726 &2"4"4� ;YX27/2A V2723$17/$7' 1x3$" CY/#4, x7%$""'� 

%xC$=' C2962/32#4. �&4 C2X2/4 187#' %xC$91A@$ ;u"$ &2612AX2 383%'"#'% C$7$1'" ®"�$?&%b9 

62726214"4� in vitro %Y//$%tbB&4 ;2&2/#4. e25'7@' A264112 250 x7%$" 3b%7Y%xC$91'/#', Y"4� 120 

x7%$"' Y712 3$75'3#' &2612A 8W'" 6Y7$%1'% Y712/27#2 x&'7'/#'. 

?�5) #�o'&%: in vitro x&%'"', Ribes Janczewskii, WPM 6Y7$%1'% Y712&4, Y712 3$75'3#' &2612A, 32""b1Y/, 

52727&45#2"#47X4W127, 3b%7Y%xC$91A, 3b%7Yx&'"#'/$7. 

 

A.S. Nurtaza, D.A. Dyusembekova, S.S. Islamova , I.N. Samatova, A.T. Umirzakova,  

A.A. Kakimzhanova
 

Optimization of conditions for micropropagation and medium-term storage in vitro  

of a rare Ribes janczewskii for conservation 

This article presents the results of studies on the in vitro conservation of a rare species of the Yanchevsky 

currant plant (Ribes janczewskii). This type of currant is more resistant to diseases, pests and low 

temperatures, and also contains a large amount of useful substances, such as ascorbic acid, polyphenols and 

anthocyanins compared to other types. Previously, no research has been done to develop biotechnology to 

conserve this endangered species. In this work, effective sterilization and the introduction of Yanchevsky 

currant explants into in vitro culture were selected, a 12% hydrogen peroxide solution was chosen as a 

sterilizing agent with a sterilization mode of 5 minutes, where the explant viability reached up to 73.3%. 

Also, for multiplication, the composition of the WPM nutrient medium was optimized with the addition of 

BAP 0.5 mg/l, GA 0.4 mg/l and IMC 0.1 mg/l, which made it possible to obtain 4.83 new shoots per explant. 

For the medium-term storage of Yanchevsky currant microshoots, the WPM nutrient medium with the 

addition of mannitol at a concentration of 20 g/l was chosen as the most optimal condition, as a result of 

which the increase in shoot height and number of leaves was low, shoot propagation was not observed. A 

collection of currant Yanchevsky in in vitro culture was created, which allows propagating and preserving 

this valuable species, and 250 shoots were successfully micropropagated, of which 120 shoots were cultivated 

on nutrient media for medium-term storage. 

Keywords: in vitro culture, Ribes janczewskii, WPM nutrient medium, medium-term storage, mannit, steriliz-

ing agents, micropropagation, microshoots. 
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