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Studies on adaptability to high temperature of Eupatorium adenophorum

by ATPase ultracytochemical localization

Jun-ying HE'? | Yun-zhi ZHU' | Xiao-ling SONG', Sheng QIANG'
"Weed Research Laboratory, Nanjing Agriculture University, Nanjing, Jiangsu 210095, China; > College of Life Science
and Technology, Inner Mongolia Normal University, Huhhot, Inner Mongolia 010022, China

Abstract. [ Background]Invasive organisms have to adapt to the stresses in their new enviornments. This can include adaptation to
heat stress, known to occur in plants. There is evidence that such adaptation to heat stress is related to various physiological metabo-
lisms. [ Method] Ultrastrutural cytochemical localization of ATPase activity of heat-resistant and susceptible populations of Eupatori-
um adenophorum (Spreng. ) was investigated to explore the role of ATPase activity and distribution in the cell. [ Result]The AT-
Pase of E. adenophorum naturally was located at the cell wall and the surface of cell wall bordering the intercellular spaces. ATPase
activity in resistant vs. susceptible populations at 40 °C high temperature had significant difference and was recorded 12 hours after
heat treatment was applied. ATPase of the resistant populations remained active on many localized sites, including the cell wall and
plasma membranes, whereas ATPase activity of susceptible populations obviously decreased, with only sporadic activity spots remai-
ning on the cell wall. Twenty-four hours later, the leaves of susceptible populations completely wilted whereas some dots of ATPase
were found on plasma membranes of resistant populations and the chloroplast ultrastructure was only slightly damaged. [ Conclusion
and significance ] After treatment at 40 °C , high temperature resistant populations of E. adenophorum ATPase activity was less dam-
aged than in the temperature-susceptible populations, indicating that E. adenophorum adaptability to high temperature may be associ-
ated with ATPase activity and thus to invasion success.
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AN S'-ATP JEBEBREYIIVE s B. LA NaF I 5 OB ULHE ;s C ~ D. ARACIRT, Btk BUSFIHE ATP MG MEIC22 5, WE AL T
ANMIRE 15 E ~ F. S iRAL T 6 h b, ATP B PEIYRS AR, (H =8 22 5 AW 5 G. W ikAL B 12 h if, TR EE ATP B SN 5R2L,
AL TANEE AN B s H. AL 12 bk, SUsRh i ATP RSN 645 , O0E L TANIEE b5 T. miliAb s 24 h i,
BUME R A0 ML | 20 BE AT 3 AR — 5 B ATP 5 . miRAS I 24 i B AR A M AL s B B ) 2
A. There was no deposition of reaction products without 5'-ATP; B. There was no deposition of reaction products with NaF; C ~ D. The ATPase activity
between resistant and susceptible populations was uniform level when non-thermal treatment. ATPase localized on cell wall; E ~F. After thermal treatment
for 6 h, ATPase activity enhanced a litter and was uniform level between resistant and susceptible populations; G. After thermal treatment for 12 h,
ATPase activity of resistant population was intensity and localized on cell wall, and at plasma membranes; H. After thermal treatment for 12 h,
ATPase activity of susceptible populations was reduced and localized only on cell wall; I. After thermal treatment for 24 h,
ATPase was still found at plasma membranes and on cell wall of resistant populations; J. After thermal treatment
for 24 h, plasma membranes of resistant populations was only slightly deformed.
CW—4ifuE cell wall, CM—Zliffi 5% cell membrane,,
1 40 CHEBAEEEZFZM ) ATP BEM
Fig.1 ATPase distribution of E. adenophorum leaves after 40 °C high temperature
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