#o 2 wFH

Tropical Agricultural Science & Technolosy 2026, 49 (4) :102-110

DOI: 10.16005/j.cnki.tast.20260705

{REMEX A E MG R PST#PS |
Se L FiE TR 2 iy

sRaR AL 2, BRUZAL 2, Mpdkor o, iR, MR E D, AR
(1. ZHBERBBETHREARNHREEEEET, =& T 3% 666100;

2. & d A RO AR AT F R PT, = dw 3 666100)
[BE]AAAHETIKBHET RE AR TR EEZAEN(PST )AL RZR T (PST )8y 1L EF
EWRE ST, IR AR B T7T-4 KA 879 = HF 80—1983 e = AF 73—46 L R 1S A 4G A MHA, £
4°C 180 wmol +m s ' EBEMH T2 AL 0.2.6.12 h, £ A Dual-PAM—100 B ¥ 0l & PS I »+ %
FRAEPST 6P RALERAK, BN E FF £ 045 B DI E I RAE T 8 376 &t 2
P AR, AR AR AKEAE Kk PSIT &R KPR FE(E/FE) PSTTEFRAMNF BT HE
[Y(I) J AT HEERLET ZHY(NO) ] AL FEX ZEH(g) PSI IR E P s bbbl
(g) PST it FTFTHE[Y(])] PuRXAKZEREZ(L)F7ALS AT /Y &
AR EEHR(P<0.001), A5 a2 af 8 AL 2 F LA ; e K3, pSI ki3 E ik
BE TR, ZM 774 THF I SRR P ST p 5 b d, birh 2 E %58, PSIR KA
LR 5 AR E R ARAL Y AR R 8-79 89 PR F L, HPST R F Z T2 E 25 pPS
I RE ey F 29 &4 ; YINO) & 4 R AR, AR % TR Y(CEF) KR T B4 % i E42 Lk
TA IR S PSI 5i4s . £ B B LEASFN B TARB I B A H S A =B 774>
B 8—79=> = #F 80—1983 > = #F 73—46., Z AKX WA # T &R T la et H PSIL 5 PS T &9 2 F4¢
wey AR K., A AT R AP R B ik 0h R RO A3 35 A T AUR AT AR T B ARR IR
[ £4218 | I A 5 K3 38 5 B AL 52 7 M Sk 47 )

FE S £ S794.101  LHKARIRAL A LFH 5 1672—450X (2026 ) 04—0102—09

Effects of Low-Temperature Stress on the Photochemical Activities of PSII and PSI
in Leaves of Different Rubber Tree Varieties
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Abstract: To clarify the differences in photochemical activities of photosystem II (PSII) and photosystem I (PSI) in leaves of
different rubber tree clones under short-term chilling stress. In this study, annual seedlings of four rubber tree clones (Yun-
nan 77-4, Reyan 8-79, Yunnan 80-1983, and Yunnan 73-46) were treated at 4 °C under 180 pmol-m2-s™" illumination for 0,
2, 6, and 12 h, respectively. PSII chlorophyll fluorescence and PSI P, redox parameters were synchronously measured us-
ing a Dual-PAM-100 system, and two-way analysis of variance combined with membership function method was adopted
to comprehensively evaluate the tolerance to early chilling-induced photoinhibition. The results showed that chilling dura-

tion exerted highly significant effects on seven core photochemical indicators including the maximum photochemical effi-
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ciency of PSII (F./F.), effective quantum yield of PSII [ Y(II)], quantum yield of non-regulated energy dissipation [ Y(NO)],
photochemical quenching coefficient (gr), fraction of open PSII reaction centers (q.), effective quantum yield of PSI [Y(I)],
and maximum P redox capacity (P.) (P < 0.001), with significant interaction effects between clone and treatment dura-
tion. With the extension of stress time, PSII photochemical activity decreased continuously; Yunnan 77-4 maintained a
higher proportion of open reaction centers and photochemical efficiency, with the slightest degree of photoinhibition. The
maximum P redox capacity of PSI generally showed a decreasing trend, while Reyan 8-79 exhibited the optimal P, reten-
tion rate, and the effective photochemical quantum yield of PSI presented an early increasing pattern asynchronous with
that of PSII. The quantum yield of non-regulated energy dissipation [ Y(NO)] accumulated continuously, and the quantum
yield of cyclic electron flow [ Y(CEF)] was activated in the early stage of chilling stress but could not fully offset PSII dam-
age in sensitive clones. The comprehensive membership function evaluation ranked the clones by chilling photoinhibition
tolerance as Yunnan 77-4 > Reyan 8-79 > Yunnan 80-1983 > Yunnan 73-46. This study clarified the differential response
patterns of PSII and PSI in rubber tree leaves under short-term low temperature, providing theoretical evidence for rapid

screening of cold-tolerant germplasms and research on the physiological mechanism of photosynthetic stress resistance.
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