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ECOPHYSIOLOGICAL ASSESSMENT OF BIOMETRIC PARAMETERS VARIABILITY
IN THE GENUS SORGHUM UNDER THE INFLUENCE OF MEDIUM ACIDITY

The success of in vitro cultivation of plant cells,
tissues, and organs is fundamentally determined by
the composition of the nutrient medium. The hydro-
gen ion concentration (pH) significantly affects the
structural formation and catalytic activity of pro-
teins and enzymes.

The bioavailability and assimilation of nutrients
by plants are directly contingent upon the acidity
or neutrality of the substrate. Highly acidic or al-
kaline conditions restrict the solubility of essential
elements, such as phosphorus and iron, thereby
hindering the physiological development of plants
in vitro.

Concurrently, under conditions of increased
acidity, certain substances transition into a soluble
state, potentially reaching phytotoxic levels for the
explants.

The aim of the article is to investigate the influence
of the pH level on the biometric parameters of various
species of the genus Sorghum in in vitro culture.

The research was conducted at the Biotechnol-
ogy Laboratory of the Institute of Bioenergy Crops
and Sugar Beet of the National Academy of Agrar-
ian Sciences of Ukraine. Various species of the ge-
nus Sorghum were utilized as experimental objects.
In vitro shoots were inoculated onto nutrient me-
dia with a pH range from 3.0 to 7.0. Mineral salts
(macro- and microelements) were applied accord-
ing to the Murashige and Skoog (MS) formulation.
Laboratory glassware, materials, and instruments,
as well as nutrient media, were prepared in accord-
ance with standard biotechnological protocols.

The modified nutrient medium was autoclaved
at 1.5 atm for 45 minutes. The biological objects
were cultivated in phytotron chambers under a
temperature regime of 24 + 2°C, illumination of
3500—4000 Ix, relative humidity of 65-70%, and a
16-hour photoperiod. The common sorghum (Sor-
ghum bicolor) variety ‘Stepovyi 8 was selected as
the control. Following the assessment of biometric
parameters, the plants were subcultured onto hor-
mone-free MS medium.

At the initiation of the experiment, various Sor-
ghum species were transferred to the nutrient me-
dium with an initial shoot height of 3 cm. Data analy-
sis indicated that at the lowest pH levels, all species,
including the control, exhibited almost no incremen-
tal shoot growth. Specifically, in the control variant,
the height was 3.3 cm, while in the experimental
variants, it remained at 3.0 cm, with the exception of
Sudangrass, which reached 3.5 ecm. Negligible shoot
elongation was also observed at pH 3.5 and 4.0; the
control reached 3.7 cm and 4.1 cm, respectively, while
experimental variants ranged from 3.0 to 5.0 cm. The
minimum height values across all variants were re-

corded for broomcorn (Sorghum venicium) — 3.0 and
3.5 cm, whereas the maximum values were obtained
for Sudangrass — 4.3 em and 5.0 cm. Grain sorghum
and soriz exhibited nearly identical parameters —
3.3-3.5 cm and 4.5-4.3 cm, respectively.

As the pH of the nutrient medium increased,
a corresponding increase in shoot height was ob-
served. The optimal pH range for all Sorghum spe-
cies was determined to be 5.5 to 6.0. At pH 5.5, shoot
height varied from 8.6 cm to 17 cm, with the control
variant reaching 12 cm. At pH 6.0, the height in ex-
perimental variants varied from 9.0 ¢cm to 17 cm,
while the control reached 15 cm. It should be noted
that in all experimental variants, Sudangrass dem-
onstrated a significant superiority in height com-
pared to other studied species, while broomcorn ex-
hibited the lowest growth rates.

At pH levels of 6.5 and 7.0, a sharp decline in
shoot height was observed across all Sorghum spe-
cies and the control. According to the data, the con-
trol variant height decreased to 8.5 cm and 6.8 cm,
respectively, while Sudangrass reached 12 cm and
8.0 cm. The lowest height values were recorded for
broomcorn (6.2 cm and 4.1 ¢cm). Soriz and grain sor-
ghum exhibited values of 8.0/5.5 cm and 7.7/6.2 cm,
respectively.

The study also evaluated the number of shoots
and the impact of pH on axillary shoot formation.
It was established that at pH 3.0 and 3.5, shoot
proliferation did not occur in any of the variants.
At pH 4.0, the control variant, grain sorghum, and
soriz produced 1 shoot each, while Sudangrass
formed 2; broomcorn failed to initiate additional
shoot formation at this acidity level. Analysis at
pH 4.5 and 5.0 showed that the control variant pro-
duced 5 and 8 shoots, respectively. Soriz and grain
sorghum formed 5/7 and 4/6 shoots under the same
hydrogen ion concentration. The lowest prolifera-
tion rates were observed in broomcorn (1 and 3)
and Sudangrass (3 and 4). The highest number of
shoots was recorded at pH 5.5 and 6.0 across all ex-
perimental variants. In the control, the number of
shoots reached 16 and 18; for grain sorghum and
soriz, it was 12/16 and 14/16, respectively, while the
minimum counts were observed in Sudangrass and
broomcorn (8/9 and 5/9).

A significant reduction in plant viability occurred
across all variants at pH 5.0, with mortality rates
ranging from 17% to 33% (grain sorghum — 27%,
broomcorn — 33%, soriz — 21%, and Sudangrass —
17%). The lowest mortality rates were recorded at
pH 5.5 and 6.0. In the control, mortality was 8% and
1%; in grain sorghum — 10% and 5%; in soriz — 6%
and 2%; in Sudangrass — 10% and 3%; and in broom-
corn — 12% and 10%.
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The results indicate that at pH 6.5, the mortality
rate increased to 22—28%. Analysis of the data dur-
ing plant rooting revealed that at pH 3.5 and 4.0,
mortality ranged from 77% to 96%. In the control
variant, this parameter was 97% and 80%; in grain
sorghum — 95% and 77%; in soriz — 94% and 83%;
in Sudangrass — 90% and 80%; and in broomcorn —
96% and 85%. At a pH level of 3.0, total plant lethal-
ity (100%) was observed.
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The hydrogen ion concentrations of 3.0 and 3.5
adversely affected all biometric parameters and re-
sulted in the mortality of the majority of plants in all
experimental variants. The research highlights that
Sudangrass consistently demonstrated a significant
physiological advantage in all studied parameters
compared to other species, while broomcorn exhib-
ited the lowest adaptive potential.
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NEPCNEKTUBU BUKOPUCTAHHA ECNAPLIETY BUKOJIUCTOTO
B YMOBAX 3MIH KJIIMATY

¥ cyuyacHuMx ymoBax 1HTeHCH(IKAIl raays3l Kop-
MOBHPOOHHUIITBA OCOOJIMBOI Baru HabOyBae pO3IIH-
PEHHS MOCIBHUX ILIOIL ANAIITHBHUX Ta eHeproedex-
TUBHUX 0000BUX KyJIbTYpP. Ecmapliier BHKOJIUCTHUH
(Onobrychis viciifolia Scop.) 3acayroBye Ha 0co0IH-
By yBary 3aBIAKH YHIKAJILHOMY IIOETHAHHIO IIOCY-
XOCTIHAKOCT], 3MMOCTIMKOCTI Ta BMCOKOI 010JIOTIUHOL
miuHoCTI KopMmiB. [lompy 3HAYHMI MOTEHITIA, TIJI0-
Il I €0 KyJIbTYPOIO IIOCTYIIATHCSA JIIOLEPHI Ta
KOHIOIINHI, II[0 3yMOBJIIOE€ HEOOXIJHICTH TJIHMOIIIOro
BUBYEHHSA HOro arpoblo/IoTIYHUX IepeBar.

Mera mocmimxenHsa — OOrpyHTYBATH IepeBaru
BUPOIIYBAHHS €CIIapIeTy BHKOJIMCTOTO SIK aIallTHB-
HOI KyJIBTYPH JIJIsI 3MIITHEHHST KOPMOBOI 0a3u B yMO-
Bax 3MIH KJIIMATY.

Ecnapiier € omHieo 3 HANOLIBII ITOCYXOCTIHKUX
0000BMX TpaB, 3qaTHOI (POPMYyBaATH CTAJI BPOsKAl
HABITH HA CXWJIOBHMX 3€MJISAX TA B HAIIBIIYCTEJIbHUAX
perioHax. Y TIIepeloBUX TOCIIOAAPCTBAX ypPOKa-
HICTB cyXo0l peuoBuHU (cimna) craHoBuTh 4,0—6,0 T/Ta
(13 moreHiiasgom mo 12—14 1/ra), a 3eyieHol macu —
o 60 T/ra.

KirrouoBoio (hi3i0JI0TYHO0 IepeBarow ecraplery
€ HASBHICTH y Moro 0lomaci crerugpiyHUX TAHIHIB,
SK1 3amo0iraloTh BUHUKHEHHIO TUMIIAHII ¥ JKyHHUX
TBapuH. lle 103BOJIsIE GE3ITEYHO BUKOPHCTOBYBATHU
KYJIBTYPY /IS BUIACAHHS TA 3rOJOBYBAHHS Y CBIKO-
My BUIJISIL 6e3 00MesKeHb.
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3a 6loXIMIYHMM CKJIAJ0M ecIIapIieT XapaKTepu-
3y€ThbCs BUCOKOIO €HEePreTHYHOI0 IIiHHIcTIo. ¥ 100 Kr
3eneHol macu mictuthea 17,5 xopm. om. Ta 2,9 Kr
IIepeTpaBHOr0 MPOoTeiHy. Bask/JMBoo0 BIIMIHHICTIO
ecrapIieTy € MiIBUINEeHUH BMICT IyKpiB (10 60 1/kr)
ta Bitaminy C (mo 228 mr/kr y cyxiit pevoBuni). [1o-
PIBHSUIBHMIN aHAJI3 BITAMIHHOI IIIHHOCTI CBIOYWTH,
III0 32 BMICTOM KApPOTHHY CIHO eCIIapIeTy IIepeBep-
rye JirorepHoBe v 2,5 pasa, a 3y1akoBe —y 7,5 paaa.

Kpim RopMOBo'l' IIIHHOCTI, ecaplieT BiJirpae Bask-
JIUBY arpoeKOJIOTIYHY POJIb, 3a0e3MevUydn HaKOIIH-
YeHHs 010JIOTTUHOTO a30Ty Ta IIOKPAIIEHHS CTPYKTY-
pu IPYHTY, 110 p06HTb HOro IIHHUM IT0TIEePETHUKOM
y IIOJIOBUX CIBO3MIHAX.

Ecnapiier BukoancTuii € He3aMIHHOI KyJIBTYPOIO
JJIsT cTablTi3aIil KopMoBol 6a3u B yMOBax AediruTy
BoJioru. Bmcoka I0igaHICTh, BIJCYTHICTH HETaTHUB-
HOTO BIIJIUBY HA TPaBJICHHs TBAPUH i yHiRaJII:HI/Iﬁ
BITAMIHHHUM CKJIAT o6rpyHTOBy10TL ,I[OL[IJII:H]CTB pos-
IMUPEHHs ITOCIBHUX ILJIONI ITi€l KYJIbTYPH B PISHUX
IPYHTOBO-KJIIMATHYHUX 30HAX Y KpalHu.

Orike, BOPOBAIKEHHS €CIIAPIETy BHUKOJIKCTOIO
y BUPOOHUIITBO € CTPATErTYHMM KPOKOM JJIS ajai-
Tarii KOPMOBUPOOHUIITBA [0 3MiH Kiaimaty. Moro
3MaTHICTH (POPMYBATH BHUCOKHUU yposkail Ha OlTHUX,
BAITHAKOBHUX TA €POOBAHUX IPYHTAX 34 MIHIMAJIb-
HUX BHUTPAT POOHMTH MOro HE3aMIHHOK KYJILTYPOIO
JIJIsI CTAJIOTO PO3BUTKY arpapHOro CeKTopy.



