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OSMOTIC PRESSURE OF CELLULAR JUICE OF KALANCHOE LACINIATA AND KALANCHOE
DAIGREMONTIANA LEAVES
Annotation
This article examines leaf sap concentration and osmotic pressure in Kalanchoe laciniata and Kalanchoe daigremontiana plants
grown in Tashkent. It also provides information on the specific characteristics of their adaptation to the environment.
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OCMOTHYECKOE JABJIEHUE KIIETOYHOI'O COKA JIUCTBEB KALANCHOE LACINIATA U KALANCHOE
DAIGREMONTIANA
AnHOTaLUA

B naHHO# cTaThe MCCIENOBaHBI OKA3aTENH KOHIIEHTPAIMH KIETOYHOTO COKA JIUCTHEB U OCMOTHYECKOTO JABIIEHUS Y PACTEHHI
Kalanchoe laciniata u Kalanchoe daigremontiana B ycnosusix ropoma TamikenTa. OCBEIIEHBI CBEACHUS O CHEUPHIECCKAX
0COGEHHOCTSIX MX a/IalTallik K OKPYKAMOIIEH Cpezie.

Kumouesnie caoBa: Kalanchoe laciniata, Kalanchoe daigremontiana, konieHTpanus, 0CMOTHYECKOE JABICHHE, TEMIIEpaTypa
BO3/lyXa, OTHOCHTEIbHAS BIAKHOCTh BO3IyXa, TEMIIEPATypa MOUYBBI, BIA)KHOCTh OYBBI, JIICTOBAS [LIACTHHKA.

KALANCHOE LACINIATA VA KALANCHOE DAIGREMONTIANA O‘SIMLIKLARI BARG HUJAYRA
SHIRASINING OSMOTIK BOSIMI
Annotatsiya

Ushbu maqolada Kalanchoe laciniata va Kalanchoe daigremontiana o‘simliklarining Toshkent shahri sharoitida barg hujayra
shirasining konsentratsiyasi va osmotik bosimi ko‘rsatkichlari o‘rganilgan bo‘lib, vegetatsiya davomida ushbu ko‘rsatkichning
o°zgarishi, muhitga moslashish xususiyatlarining o‘ziga xos ekanligi to‘g risidagi ma’lumotlar keltirilgan.

Kalit so‘zlar: Kalanchoe laciniata, Kalanchoe daigremontiana, konsentratsiya, osmotik bosim, havo harorati, havoning nishiy
namligi, tuproq harorati, tuprog namligi, barg plastinkasi.

O‘simlik hujayra shirasining osmotik bosimi N.A.Gusev usulida refraktometrda dastlab eritma konsentratsiyasini aniglash
bilan boshlandi [1]. Osmotik bosimni aniglashda quyidagi formulalar asosida hisoblashlar amalga oshirildi (1-jadval).
1-jadval
Barg hujayra shirasining konsentratsiyasi va osmotik bosimini hisoblashda foydalaniladigan formulalar

m Cy - eritmaning % konsentratsiyasi
C 0wy — — 100 m1 — erigan moddaning massasi, g.
mn ., m2 — eritmaning massasi, g.
m n — modda miqgdori, birligi mol yoki gramm-molekula, g/mol
n— m - berilgan modda massasi yoki erigan moddaning massasi
- M M — berilgan modda molekulyar massasi
n Cwm — molyar konsentratsiya
C M =— n — modda miqgdori, g/mol
\V v —hajm
P — bosim, atm.
_ . R — universal gaz doimiysi, 0,08207
P = RTGC; T — temperatura +273 °C + havo harorati °C
Cwm — molyar konsentratsiya
i — izotonik koeffetsent
Mr (C12H22011) = 342 g/mol Saxaroza

Olingan natijalar asosida erigan moddaning (saxaroza) massasi aniglab olindi. Shundan so‘ng erigan moddaning (saxaroza)
miqdori (g/mol) aniglandi va molyar konsentratsiyasi hisoblab topildi. Universal gaz doimiysi R — 0,08207, T — temperatura +273
°C + havo harorati °C, Cm — molyar konsentratsiya, i — izotonik koeffetsent ko‘rsatkichlari asosida P — bosim, atm. aniglandi.

Kalanchoe laciniata o‘simligi vegetatsiyasining birinchi yili (2023 y.) aprel oyida havoning harorati maksimal +24,5 °C,
tuproq harorati o‘rtacha +20,0 °C, tuproq namligining o‘rtacha ko‘rsatkichi (0-60 sm.) 20,9+0,18 %, barg plastinkasining harorati
o‘rtacha +22,5 °C bo‘lganda — barg hujayra shirasining konsentratsiyasi 3,7+0,10 % va osmotik bosimi 3,1£0,17 atm., may oyida
havoning harorati +29,7 °C, tuproq harorati +28 °C, tuproq namligi 20,0+0,64 %, barg plastinkasining harorati +27,5 °C bo‘lganda
— konsentratsiya 4,5+0,17 % va osmotik bosimi 4,2+0,17 atm., iyunda havoning harorati +36,5 °C, tuproq harorati+37,0 °C, tuproq
namligi 14,1£0,60 %, barg plastinkasining harorati +34,3 °C bo‘lganda — konsentratsiya 5,7+0,10 % va osmotik bosimi 5,4+0,34
atm., iyulda havoning harorati +38,2 °C, tuproq harorati+38,0 °C, tuproq namligi 13,5+0,39 %, barg plastinkasining harorati +35,9
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°C bo‘lganda — konsentratsiya 6,5+0,43 % va osmotik bosimi 6,5+0,34 atm., avgustda havoning harorati +34,4 °C, tuproq
harorati+33,0 °C, tuproq namligi 14,3+0,53 %, barg plastinkasining harorati +32,2 °C bo‘lganda — konsentratsiya 7,8+0,17 % va
osmotik bosimi 7,4+0,43 atm., sentabrda havoning harorati +28,4 °C, tuproq harorati+25,0 °C, tuproq namligi 13,1£0,56 %, barg
plastinkasining harorati +26,4 °C bo‘lganda — konsentratsiya 5,5+0,17 % va osmotik bosimi 5,2+0,26 atm. ekanligi aniglandi (2-
jadval).

Vegetatsiya davrining ikkinchi (2024 y.) yilining aprel oyida havoning harorati maksimal +22,6 °C, tuproq harorati o‘rtacha
+19,0 °C, tuproq namligining o‘rtacha ko‘rsatkichi (0-60 sm.) 18,1+0,69 %, barg plastinkasining harorati +21,9 °C bo‘lganda —
barg hujayra shirasining konsentratsiyasi 3,6+0,10 % va osmotik bosimi 3,2+0,52 atm., may oyida havoning harorati +27,1 °C,
tuproq harorati+23,0 °C, tuprogq namligi 19,1+0,38 %, barg plastinkasining harorati +25,8 °C bo‘lganda — konsentratsiya 4,4+0,17
% va osmotik bosimi 3,9+0,70 atm., iyunda havoning harorati +35,5 °C, tuproq harorati+35,0 °C, tuproq namligi 14,7+0,86 %,
barg plastinkasining harorati +33,8 °C bo‘lganda — konsentratsiya 5,3+0,17 % va osmotik bosimi 5,0+0,62 atm., iyulda havoning
harorati +36,3 °C, tuproq harorati+37,0 °C, tuproq namligi 13,2+0,43 %, barg plastinkasining harorati +34,7 °C bo‘lganda —
konsentratsiya 6,5+0,10 % va osmotik bosimi 6,4+0,10 atm., avgustda havoning harorati +35,6 °C, tuproq harorati+34,0 °C, tuproq
namligi 11,8+0,55 %, barg plastinkasining harorati +33,4 °C bo‘lganda — konsentratsiya 6,8+0,17 % va osmotik bosimi 6,4+0,60
atm., sentabrda havoning harorati +28,8 °C, tuproq harorati+24,0 °C, tuproq namligi 13,0+0,87 %, barg plastinkasining harorati
+26,4 °C bo‘lganda — konsentratsiya 5,2+0,43 % va osmotik bosimi 4,9+0,69 atm. ekanligi aniqlandi (3-jadval).

2-jadval
O‘simliklar barg hujayra shirasining konsentratsiyasi va osmotik bosimi (atm.) (2023 y.)
Ne [ Turlar nomi [ v [ v [ v [ v [ v [ 1x
5-25-kunlar Ci2H22011 kons.
1 [ Kalanchoe laciniata [ 3,7+0,10 [ 4,5+0,17 [ 5,7+0,10 [ 6,5+0,43 [ 7,8+0,17 [ 550,17
2 | Kalanchoe daigremontiana | 5,7+0,17 [ 6,6+0,10 | 82+0,34 | 8,5+0,26 [ 105+0,43 | 7,8+0,43
Osmotik bosim (atm.)
1 [ Kalanchoe laciniata [ 3,10,17 [ 420,17 [ 544034 [ 6,5+0,34 [ 7.4+0,43 [ 5,240,226
2 | Kalanchoe daigremontiana | 5,2+0,52 [ 6,3+0,43 | 8,5+0,60 | 8,2+0,69 [ 1024036 | 7,2+0,43

Vegetatsiya davrining uchinchi (2025 y.) yilining aprel oyida havoning harorati maksimal +23,0 °C, tuproq harorati o‘rtacha
+21,0 °C, tuproq namligining o‘rtacha ko‘rsatkichi (0-60 sm.) 19,5+0,56 %, barg plastinkasining harorati +20,0 °C bo‘lganda —
barg hujayra shirasining konsentratsiyasi 3,8+0,36 % va osmotik bosimi 3,5+0,26 atm., may oyida havoning harorati +29,0 °C,
tuproq harorati+24,0 °C, tuproq namligi 19,8+0,39 %, barg plastinkasining harorati +23,5 °C bo‘lganda — konsentratsiya 4,6+0,17
% va osmotik bosimi 4,24+0,52 atm., iyunda havoning harorati +32,0 °C, tuproq harorati+34,0 °C, tuproq namligi 14,0+0,45 %,
barg plastinkasining harorati +31,0 °C bo‘lganda — konsentratsiya 5,0+0,51% va osmotik bosimi 4,6+0,36 atm., iyulda havoning
harorati +40,0 °C, tuproq harorati +42,0 °C, tuproq namligi 13,24+0,43 %, barg plastinkasining harorati +32,2 °C bo‘lganda —
konsentratsiya 6,4+0,10 % va osmotik bosimi 6,1+0,26 atm., avgustda havoning harorati +34,6 °C, tuproq harorati+35,0 °C, tuproq
namligi 13,2+0,53 %, barg plastinkasining harorati +30,0 °C bo‘lganda — konsentratsiya 7,6+0,17 % va osmotik bosimi 7,4+0,51
atm., sentabrda havoning harorati +27,8 °C, tuproq harorati+24,0 °C, tuproq namligi 13,9+0,69 %, barg plastinkasining harorati
+24,2 °C bo‘lganda — konsentratsiya 6,5+0,51 % va osmotik bosimi 6,2+0,36 atm. ekanligi aniglandi (4-jadval).

3-jadval
O‘simliklar barg hujayra shlrasmmg konsentratsiyasi va osmotik bosimi (atm.) (2024 y.)
Ne [ Turlar nomi [ [ v [wi [ vn [ v [ 1x
5-25-kunlar C1,H>2011 kons.
1 [ Kalanchoe laciniata [ 3,640,10 | 440,17 [ 530,17 [ 6,540,10 [ 680,17 [ 5,2+043
2 | Kalanchoe daigremontiana | 6,3:0,26 | 6,8+0,17 | 8,5+0,60 [ 9,5+0,43 [ 10,0£0,43 [ 8,8+0,17
Osmotik bosim (atm.)
1 [ Kalanchoe laciniata [ 32+0,52 ] 3,940,70 [ 5,0+0,62 [ 6,4+0,10 [ 6,4+0,60 [ 4,9+0,69
2 | Kalanchoe daigremontiana | 5,8+0,10 | 6,2+0,17 | 8,1+0,26 [ 9,1x0,17 [ 9,8+0,10 | 82+0,17

Hujayra shirasining osmotik bosimi (2023 y.) Kalanchoe laciniata o‘simligida 3,1+0,17 atm. eng past ko‘rsatkich aprel
oyiga to‘g‘ri kelgan bo‘lsa, eng maksimal daraja avgust oyida 7,4+0,43 atm.ni tashkil etgan. Mavsum davomidagi diapazon 4,3
atm. ekanligi aniglandi. Keyingi (2024) yilda eng past osmotik bosim aprel oyida 3,2+0,52 atm.ni tashkil etgan bo‘lsa, maksimal
daraja iyul-avgust oylarida 6,4+0,10 atm. ekanligi aniqlandi. Diapazon 3,2 atm.ni tashkil etgan. Vegetatsiya davrining (2025) yilida
eng past osmotik bosim aprel oyida 3,5+0,26 atm.ni tashkil etgan bo‘lsa, maksimal daraja avgust oyida 7,4+0,51 atm. ekanligi qayd
etildi. Diapazon 3,9 atm. ekanligi aniglandi.

Kalanchoe daigremontiana o‘simligi vegetatsiyasining birinchi yili (2023 ii.) aprel oyida havoning harorati maksimal
+24,5 °C, tuproq harorati o‘rtacha +20,0 °C, tuproq namligining o‘rtacha ko‘rsatkichi (0-60 sm.) 20,9+0,18 %, barg plastinkasining
harorati o‘rtacha +23,4 °C bo‘lganda — barg hujayra shirasining konsentratsiyasi 5,7+0,17 % va osmotik bosimi 5,2+0,52 atm., may
oyida havoning harorati +29,7 °C, tuproq harorati +28 °C, tuproq namligi 20,0+0,64 %, barg plastinkasining harorati +28,3 °C
bo‘lganda — konsentratsiya 6,6+0,10 % va osmotik bosimi 6,3+0,43 atm., iyunda havoning harorati +36,5 °C, tuproq harorati +37,0
°C, tuproq namligi 14,1+0,60 %, barg plastinkasining harorati +35,2 °C bo‘lganda — konsentratsiya 8,2+0,34 % va osmotik bosimi
8,5+0,60 atm., iyulda havoning harorati +38,2 °C, tuproq harorati +38,0 °C, tuproq namligi 13,5+0,39 %, barg plastinkasining
harorati +36,5 °C bo‘lganda — konsentratsiya 8,5+0,26 % va osmotik bosimi 8,2+0,69 atm., avgustda havoning harorati +34,4 °C,
tuproq harorati +33,0 °C, tuproq namligi 14,3+0,53 %, barg plastinkasining harorati +33,4 °C bo‘lganda — konsentratsiya 10,5+0,43
% va osmotik bosimi 10,2+0,36 atm., sentabrda havoning harorati +28,4 °C, tuproq harorati+25,0 °C, tuproq namligi 13,1+0,56 %,
barg plastinkasining harorati +27,6 °C bo‘lganda — konsentratsiya 7,8+0,43 % va osmotik bosimi 7,2+0,43 atm. ekanligi aniglandi
(2-jadval).

4-jadval
O‘simliklar barg hujayra shlrasmmg konsentratsiyasi va osmotik bosimi (atm.) (2025 y.)

Ne [ Turlar nomi [ v [ v [ vi [ vn [ v [ 1x
5-25-kunlar C12H22011 kons.
1 [ Kalanchoe laciniata [ 3,8:0,36 [ 460,17 [ 5,0£0,51 [ 6,4+0,10 [ 7,6+0,17 [ 6,5+0,51
2 | Kalanchoe daigremontiana | 6,7+0,17 [ 7,5:0,43 [ 7,8+0,17 | 8,6+0,51 [ 9,5+0,34 | 8,5+0,51
Osmotik bosim (atm.)
1 [ Kalanchoe laciniata [ 3,5+0,26 [ 4,2+0,52 [ 4,6+0,36 [ 6,1£0,26 [ 740,51 [ 6,2+0,36
2 | Kalanchoe daigremontiana__ | 6,1+0,34 | 6,9+0,52 | 7,3+0,26 | 8,6+0,17 [ 9,1+0,34 [ 7,9+0,17
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Vegetatsiya davrining ikkinchi (2024 ii.) yilining aprel oyida havoning harorati maksimal +22,6 °C, tuproq harorati o‘rtacha
+19,0 °C, tuproq namligining o‘rtacha ko‘rsatkichi (0-60 sm.) 18,1+0,69 %, barg plastinkasining harorati +22,6 °C bo‘lganda —
barg hujayra shirasining konsentratsiyasi 6,3+0,26 % va osmotik bosimi 5,8+0,10 atm., may oyida havoning harorati +27,1 °C,
tuproq harorati+23,0 °C, tuproq namligi 19,1+0,38 %, barg plastinkasining harorati +26,3 °C bo‘lganda — konsentratsiya 6,8+0,17
% va osmotik bosimi 6,2+0,17 atm., iyunda havoning harorati +35,5 °C, tuproq harorati +35,0 °C, tuproq namligi 14,7+0,86 %,
barg plastinkasining harorati +34,5 °C bo‘lganda — konsentratsiya 8,5+0,60 % va osmotik bosimi 8,1+0,26 atm., iyulda havoning
harorati +36,3 °C, tuproq harorati +37,0 °C, tuproq namligi 13,24+0,43 %, barg plastinkasining harorati +35,2 °C bo‘lganda —
konsentratsiya 9,5+0,43 % va osmotik bosimi 9,1+0,17 atm., avgustda havoning harorati +35,6 °C, tuproq harorati +34,0 °C, tuproq
namligi 11,840,55 %, barg plastinkasining harorati +34,3 °C bo‘lganda — konsentratsiya 10,0+0,43 % va osmotik bosimi 9,8+0,10
atm., sentabrda havoning harorati +28,8 °C, tuproq harorati +24,0 °C, tuproq namligi 13,0+0,87 %, barg plastinkasining harorati
+27,2 °C bo‘lganda — konsentratsiya 8,8+0,17 % va osmotik bosimi 8,2+0,17 atm. ekanligi aniglandi (3-jadval).

Vegetatsiya davrining uchinchi (2025 ii.) yilining aprel oyida havoning harorati maksimal +23,0 °C, tuproq harorati
o‘rtacha +21,0 °C, tuproq namligining o‘rtacha ko‘rsatkichi (0-60 sm.) 19,5+0,56 %, barg plastinkasining harorati +21,3 °C
bo‘lganda — barg hujayra shirasining konsentratsiyasi 6,7+0,17 % va osmotik bosimi 6,1+0,34 atm., may oyida havoning harorati
+29,0 °C, tuproq harorati +24,0 °C, tuproq namligi 19,8+0,39 %, barg plastinkasining harorati +24,6 °C bo‘lganda — konsentratsiya
7,5+£0,43 % va osmotik bosimi 6,9+0,52 atm., iyunda havoning harorati +32,0 °C, tuproq harorati +34,0 °C, tuprog namligi
14,0+0,45 %, barg plastinkasining harorati +32,5 °C bo‘lganda — konsentratsiya 7,8+0,17 % va osmotik bosimi 7,3+0,26 atm.,
iyulda havoning harorati +40,0 °C, tuproq harorati +42,0 °C, tuproq namligi 13,2+0,43 %, barg plastinkasining harorati +33,5 °C
bo‘lganda — konsentratsiya 8,6+0,51 % va osmotik bosimi 8,6+0,17 atm., avgustda havoning harorati +34,6 °C, tuproq harorati
+35,0 °C, tuproq namligi 13,2+0,53 %, barg plastinkasining harorati +31,3 °C bo‘lganda — konsentratsiya 9,5+0,34 % va osmotik
bosimi 9,1+0,34 atm., sentabrda havoning harorati +27,8 °C, tuproq harorati +24,0 °C, tuproq namligi 13,9+0,69 %, barg
plastinkasining harorati +25,3 °C bo‘lganda — konsentratsiya 8,5+0,51 % va osmotik bosimi 7,9+0,17 atm. ekanligi aniqlandi (4-
jadval).

Hujayra shirasining osmotik bosimi (2023 y.) Kalanchoe daigremontiana o‘simligida 5,2+0,52 atm. eng past ko‘rsatkich
aprel oyiga to‘g‘ri kelgan bo‘lsa, eng maksimal daraja avgust oyida 10,24+0,36 atm.ni tashkil etgan. Mavsum davomidagi diapazon
5,0 atm. ekanligi aniglandi. Keyingi (2024) yilda eng past osmotik bosim aprel oyida 5,8+0,10 atm.ni tashkil etgan bo‘lsa, maksimal
daraja avgust oyida 9,8+0,10 atm. ekanligi aniglandi. Diapazon 4,0 atm.ni tashkil etgan. Vegetatsiya davrining (2025) yilida eng
past osmotik bosim aprel oyida 6,1+0,34 atm.ni tashkil etgan bo‘lsa, maksimal daraja avgust oyida 9,1+0,34 atm. ekanligi qayd
etildi. Diapazon 3,0 atm. ekanligi aniglandi.
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