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Abstract: Viburnum japonicum is an evergreen plant species, only found in the islands of Taizhou and Zhoushan, Zhejiang
Province in China. This species was listed in the Directory of Plant Species with Extremely Small Populations in Zhejiang
Province , because the wild individuals were extremely rare. To study its resistance mechanism and adaptation to drought,
reveal the cause endangering the species, 2-year-old seedlings of V. japonicum were potted and grown under four soil water
conditions; normal water supply ( CK, 80% of the field moisture capacity), mild water stress (LS, 60% of the field
moisture capacity) , moderate water stress (MS, 40% of the field moisture capacity) , and severe water stress (SS, 20% of
the field moisture capacity ). Determinations were implemented on photosynthetic characteristics in the 15, 30, 45, 60, and

75 d of treated seedlings. The result demonstrated that V. japonicum seedlings could grow normally under CK, LS, and MS,
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but they died at 75 d under SS. The net photosynthetic rate (P, ), SPAD value, maximum net photosynthetic rate (P, , ),
apparent quantum yield (AQY), and dark respiration rate (R,) of different treated seedling leaves decreased with the
decrease of soil water content, while the light saturation point ( LSP) and light compensation point ( LCP) increased. The
AQY increased gradually over time under all moisture gradients, and P, was below 0 wmol m™ s™" from 45 d under SS. The
changes in the maximum quantum yield of photosystem II (PSII) (F /F_ ) was small during any stress; the actual
photochemical efficiency of PSII (@, ), electron transport rate (ETR) and photochemical quenching coefficient (gP) of
seedlings decreased with increasing water stress, but the non —photochemical quenching coefficient ( NPQ) showed the
opposite trend. The differences in the chlorophyll fluorescence parameters changed slightly among LS, MS, and CK, while
the gaps between SS and CK increased. The experiment resulted that V. japonicum seedlings under LS and MS showed some

degree of adaptability and resistance to drought, but be seriously influenced under SS with long duration.

Key Words; Viburnum japonicum; drought stress; photosynthetic parameters; chlorophyll fluorescence parameters;
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Fig.2  The photosynthesis light-response curves of net photosynthetic rate ( P, ) for Viburnum japonicum under different soil

water treatments
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Table 1 Characteristic parameters of light-response curves of Viburnum japonicum under different soil water treatments

Frge 1 ) Ab g Ry AQY/ LSp/ LCP/

Drought duration/d Treatment  (pmol m™2s™)  (pmol m™2s™')  (pmol CO,/pmol photons)  (pmol m™ s7") (pwmol m™2 s71)

15 CK 4.91%0.10a 0.542+0.022b 0.0310.0010a 1696+12.05¢ 13.48+1.03d
LS 3.58+0.11b 0.748+0.020a 0.020+0.0005b 1827+23.78b 25.84+0.57¢
MS 2.61£0.25¢ 0.536+0.025h 0.013+0.0003¢ 2085+54.90b 35.39+2.54b
SS 2.18+0.13¢ 0.524+0.054b 0.010+0.0004d 2556+62.36a 46.48+1.84a

30 CK 4.12+0.05a 0.631+0.007a 0.031+0.0003a 1394+22.74h 15.05+0.30¢
LS 3.22+0.10b 0.543+0.017b 0.021+0.0005b 1686+43.66a 21.84+0.72h
MS 2.54+0.21¢ 0.544+0.014b 0.016+0.0003¢ 1777+62.83a 29.60+1.61a
SS 2.16+0.06d 0.426+0.003b 0.010+0.0003d 1721+33.11a 16.65+1.04¢

45 CK 4.56+0.08a 2.060+0.024a 0.038+0.0012a 1906+49.14a 80.59+2.26¢
LS 3.26+0.08h 1.935+0.019b 0.024+0.0004b 2105+53.69a 90.69+1.38h
MS 3.03+0.02¢ 1.802+0.028h 0.020+0.0003¢ 2076+47.77a 98.87+1.15a
SS — — — — —

60 CK 4.82+0.03a 1.973+0.011a 0.043+0.0010a 1738+36.59h 45.89+0.91¢
LS 4.08+0.07b 1.870+0.032b 0.035+0.0020b 1800+42.98b 54.42+3.73h
MS 3.91+0.12¢ 1.682+0.036¢ 0.023+0.0008¢ 1982+34.28a 73.90+1.47a
SS — — — — —

75 CK 5.05+0.12a 2.426+0.025a 0.043+0.0024a 1896+30.77b 56.76+2.77h
LS 4.12+0.10b 1.948+0.002h 0.039+0.0017b 2056+57.66b 67.86+3.74h
MS 3.47+0.08¢c 1.768+0.023¢ 0.029+0.0006¢ 2223+80.20a 80.46+3.37a
SS — — — — —

P e s RO A % Maximum net photosynthetic rate; AQY : 22 W it T4U 3% | Apparent quantum yield; R, : BEFFIU{#H 2R, Dark respiration rate;
LSP ; JGH 5, Light saturation point ; LCP ; Y6%M & , Light compensation point; CK ; iIE 7 f£7K , Normal water supply; LS: #% & T 5 Mild water stress;
MS; T 5 Moderate water stress; SS; #5152 | Severe water stress; — : ifOGAHF (P, ) H7E Opmol m™2 s AN, ekl Ml &35, ARNG
FERIRZEF B3 (P<0.05)

3 e
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(50pmol m™*s™' <LCP<100mmol m™s™") Z [H], LSP %% & ( > 1300pmmol m™>s™") , 156 BH XJ ' #1551 38 7 8 ) ¢
s FERE P T RR LSP \LCP 2 Wi K H T A AR R AQY Bttt st ] 4E K 32 i L T %20.03—
0.04 oAy Feiil A S5 T — A AQY BB EIE 0.03-0.05, BEHIFERIHER R BT 555, HA
SETE X AT RE A5 A (0 AR ASTE R R T AR e T R — @ P TR R
IREY A A RED K (B R P, AQY {EEU/N P H G2 T HAIE G 1 T A48 i KOG RE I 9t
B, i e RE R HLSCR IR, e A VR I SZ RS2 ™ Sl (00 32 B 0 0% o K 1A 42 52 i R A O B 1
AR, HEM R A T B A R AR K 0 AR R v B R R I SPAD i Bl i i X
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Fig3 F,/F, (A),®Pp,(B),ETR(C),qP(D) ,and NPQ(E) of Viburnum japonicum under different soil water treatments
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