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Sugarcane is an important domestic and industrial crop 
and considerable efforts have been made to improve its 
yield through conventional as well as biotechnological 
approaches. Genetic manipulation of sugarcane is dependent 
on an efficient reproducible in vitro regeneration regime. 
In the current study, the role of explant position, induced 
desiccation, picloram (PIC) levels for callogenesis as well as 
thidiazuron (TDZ) addition during regeneration phase has 
been appraised. Using an optimum combination of mentioned 
factors, an enhanced in vitro regeneration system has been 
established for two elite sugarcane cultivars. Embryogenesis 
was stimulated in cv. HSF-240 by MS medium augmented 
with 12.42 �M PIC while cv. CPF-237 exhibited sometic 
embryo formation when PIC supplementation was combined 
with induced desiccation (using 12 g L–1 agar). A decrease 
in embryogenesis frequency was recorded from base 
towards tip. The explants cultured alternately on high 
(12.42 �M) and low (4.14 �M) PIC medium produced 
the highest number of nodular calli which later exhibited 
maximum regeneration potential. Optimal shoot initiation 
was observed with 9.08 �M TDZ followed by medium 
having 2.27 �M 2,4-dichlorophenoxyacetic acid plus 4.43 
�M benzylaminopurine. However, the shoots produced with 
former medium composition showed frailty as compared to 
the one regenerated on later medium. Healthy roots were 
initiated with 16.11 �M naphthalene acetic acid in the 
presence of 0.5 % activated charcoal. Malondialdehyde 
content, catalase and peroxidase activity of in vitro and field 
grown sugarcane plants were analogous, indicating that the 
in vitro regenerated plants were equally fit for subsequent 
growth in natural conditions. The reported protocol can be 
helpful in devising strategies for a robust sugarcane genetic 
engineering regime.

Key words: Auxins, Callogenesis, Explant; Growth regu-
lators, Somatic embryogenesis.

ÏÎÊÐÀÙÅÍÍß IN VITRO
ÐÅÃÅÍÅÐÀÖ²¯ ÖÓÊÐÎÂÎ¯ ÒÐÎÑÒÈÍÈ 
(SACCHARUM OFFICINARUM L.)
ÇÀ ÄÎÏÎÌÎÃÎÞ ÇÌ²ÍÍÈÕ
ÂÈÑÎÊÈÕ-ÍÈÇÜÊÈÕ ÄÎÇ Ï²ÊËÎÐÀÌÓ
² ÄÎÄÀÂÀÍÍß Ò²Ä²ÀÇÓÐÎÍÓ

Öóêðîâà òðîñòèíà – öå âàæëèâà ðîñëèíà äëÿ âíóò-
ð³øíüîãî âèêîðèñòàííÿ òà ïðîìèñëîâîãî âèðîáíèö-
òâà â êðà¿í³. Áóëî äîêëàäåíî çíà÷íèõ çóñèëü äëÿ 
ïîêðàùåííÿ ¿¿ ïðîäóêòèâíîñò³ çà äîïîìîãîþ òðàäè-
ö³éíèõ òà á³îòåõíîëîã³÷íèõ ï³äõîä³â. Ãåíåòè÷í³ ìàí³-
ïóëÿö³¿ ç öóêðîâîþ òðîñòèíîþ çàëåæàòü â³ä åôåê-
òèâíîñò³ â³äòâîðþâàíîãî ðåæèìó in vitro ðåãåíåðàö³¿. 
Ó öüîìó äîñë³äæåíí³ îö³íþâàëè ðîëü ïîëîæåííÿ 
åêñïëàíòà, ³íäóêîâàíîãî ïåðåñèõàííÿ, ð³âí³â ï³êëî-
ðàìó (PIC) ó êàëþñîãåíåç³, à òàêîæ âàæëèâ³ñòü äî-
äàâàííÿ ò³ä³àçóðîíó (TDZ) âïðîäîâæ ôàçè ðåãåíå-
ðàö³¿. Îïòèìàëüíå ïîºäíàííÿ âèùåâêàçàíèõ ôàêòî-
ð³â äîçâîëèëî âèçíà÷èòè ïîêðàùåíó ñèñòåìó in vitro
ðåãåíåðàö³¿ äëÿ äâîõ â³äá³ðíèõ ñîðò³â öóêðîâî¿ òðîñ-
òèíè. Åìáð³îãåíåç ñîðòó HSF-240 ñòèìóëþâàëè çà
äîïîìîãîþ MS ñåðåäîâèùà ç äîäàâàííÿì 12,42 ìêÌ 
PIC, ó òîé ÷àñ ÿê ñîðò CPF-237 ïðîäåìîíñòðóâàâ 
ñîìàòè÷íèé åìáð³îãåíåç, êîëè äîäàâàííÿ PIC ïîºä-
íóâàëè ç ³íäóêîâàíèì ïåðåñèõàííÿì (çà äîïîìîãîþ 
12 ã ë–1 àãàðó). Áóëî çàô³êñîâàíî çíèæåííÿ ÷àñòîòè 
åìáð³îãåíåçó â³ä îñíîâè äî âåðõ³âêè. Åêñïëàíòè, âè-
ðîùåí³ çì³ííî íà ñåðåäîâèù³ ç âèñîêèì (12,42 ìêÌ)
³ íèçüêèì (4,14 ìêÌ) âì³ñòîì PIC, âèðîáèëè íàé-
á³ëüøó ê³ëüê³ñòü íîäóëÿðíèõ êàëþñ³â, ÿê³ çãîäîì 
ïîêàçàëè ìàêñèìàëüíèé ðåãåíåðàö³éíèé ïîòåíö³àë. 
Îïòèìàëüíå ôîðìóâàííÿ ïàãîí³â ñïîñòåð³ãàëè ïðè 
9,08 ìêÌ TDZ, ñåðåäí³ çíà÷åííÿ áóëè çàô³êñîâàí³ 
ïðè 2,27 ìêÌ 2,4-äèõëîðôåíîêñèîöòîâî¿ êèñëîòè ç 
äîäàâàííÿì 4,43 ìêÌ áåíçèëàì³íîïóðèíó. Îäíàê,
ïàãîíè, ñôîðìîâàí³ ç ïåðøèì ñêëàäîì ñåðåäîâèùà, 
ïðîäåìîíñòðóâàëè ëàìê³ñòü ïîð³âíÿíî ç ïàãîíàìè, 
ðåãåíåðîâàíèìè íà äðóãîìó ñåðåäîâèù³. Çäîðîâ³ êî-
ðåí³ ôîðìóâàëèñÿ çà äîïîìîãîþ 16,11 ìêÌ íàôòà-
ë³íîöòîâî¿ êèñëîòè ó ïðèñóòíîñò³ 0,5 % àêòèâîâàíîãî 
âóã³ëëÿ. Âì³ñò ìàëîíîâîãî äèàëüäåã³äó, àêòèâí³ñòü êà-
òàëàçè ³ ïåðîêñèäàçè in vitro òà ó ðîñëèí öóêðîâî¿ 
òðîñòèíè, âèðîùåíèõ ó ïîëüîâèõ óìîâàõ, áóëè àíà-
ëîã³÷íèìè, ùî âêàçóº íà òå, ùî in vitro ðåãåíåðîâàí³ 
ðîñëèíè áóëè ð³âíîö³ííî çäàòíèìè äî ïîäàëüøîãî 
âèðîùóâàííÿ ó ïðèðîäíèõ óìîâàõ. Çàÿâëåíèé ïðî-
òîêîë ìîæå áóòè êîðèñíèì äëÿ ðîçðîáêè ñòðàòåã³é 
ùîäî ïîâíîö³ííîãî ðåæèìó ãåíåòè÷íî¿ ³íæåíåð³¿ 
öóêðîâî¿ òðîñòèíè.

Êëþ÷îâ³ ñëîâà: àóêñèíè, êàëþñîãåíåç, åêñïëàíò, 
ðåãóëÿòîðè ðîñòó, ñîìàòè÷íèé åìáð³îãåíåç.© M.S. AKRAM, A.K. ALVI, J. IQBAL, 2021
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