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Abstract: The physiological and biochemical characteristics of Humulus scandens seedlings under NaCl
stress (0, 100, 200, 300 and 400 mmol/LL NaCl) was studied. The study results indicated that: (1) the
growth of H. scandens seedlings has severely inhibited with the increase of NaCl concentration, and the
root, stem and leaf dry weight, single leaf area, specific leaf area(SILA) and root/shoot ratio(R/S) also
reduced. (2) The P,, G., C;, T, and ¥, in leaves of H. scandens seedlings were all decreased, but the
values of L, and WUE, obviously increased , and the effects strengthened with the increasing of salinity
concentration. (3) The NaCl stress obviously had a lower Chl a and Chl b contents CAT activity, and a
higher superoxide dismutase (SOD), peroxidase (POD) activities and malondialdehyde (MDA) content. It
shows that the antioxidant enzyme system of H. scandens seedlings has a positive response strategy to
NaCl stress. (4) The minimum fluorescence (F,), variable fluorescence (F,), maximum fluorescence

(F.) . electron transport rate (E1z) and photochemical quenching coefficient (qP) of H. scandens seed-
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lings were also significantly increased in different NaCl concentrations, but the effective photochemical

gquantum yield (F..'/F,") and non-photochemical quenching coefficient of PST (qN) effectively decreased.

In summary, there was no apparent effect of H. scandens seedlings under low NaCl stress(100 mmol/L).

However, gas exchange parameters, chlorophyll contents, chlorophyll fluorescence parameters, antioxi-

dant enzyme activities were inhibited with the increase of NaCl concentration. Especially, high concentra-

tion of NaCl stress seriously affected the growth of H. scandens seedlings, their physiological and bio-

chemical indexes showed a gradually decreasing trend.

Key words: Humulus scandens ; NaCl stress; gas exchange parameters; antioxidant enzyme activity; chlo-

rophyll fluorescence parameters
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F1 NaClBpENZEEYHEYERH EKHZM
Table 1 Dry mass and leaf growth of H. scandens seedling under NaCl stress
W [i¥ ETHE i B 1 AR L i 1 AR AR L
Concentration Root dry mass Stem dry mass Leafl dry mass Single leaf area Specific leaf area Root/shoot
/(mmol « L") /g /g / /em® /(SLA, g+ cm?) ratio(R/S)
CK 4,6440. 34a 51.76+3.49a 35.27+0.09a 15.3140.73b 5.9840.61c 0.87+0.11a
100 4.65+0.90a 46.25+2.51a 29.47+0.52a 18.10+0.05a 6.414+0.07¢ 0.76+0.06ab
200 2.70£0.12b 24.38+£2.60b 17.874+1.92b 16.4840.28b 7.44+0.19¢ 0.524+0. 14be
300 0.9140.02bc 14.5240.15b 11.3643.01bc 13.63+0. 03¢ 11.1840. 31a 0.347+0.01c
400 0.75+0.12¢c 17.10+4. 46b 6.1841.57¢ 16.1740.12b 9.38+0.77b 0.35%£0.01c
TE AN 8 b 09 8 T 45 L B A RO 22 8 0 LB R RI/ING F R RN AE 0. 05 KPP R 25 5%, R A
Note: Different normal letters mean significant differences among treatments at 0. 05 level; The same as below
F2 NaClBMETEEHENSHEZRSHY
Table 2 Gas exchange characteristics of H. scandens seedling under NaCl stress
/(mmol « L) (pmol * m™™ + ') (mmolem™ «s™") (umol * m™ +s71) (mmol * m % + s ") =5/ /0 (pmol » mmol) V., /MPa
CK 7.3440. 28ab 0.20+£0.004abc 259.85+10. 13be 2.5940.05ab 0.32740.03ab 2.84+1.176b —1.75+0. 18ab
100 8.38+0. 24a 0.4040.084a 316.77417.33a 3.02+0.12a 0.17+0. 04c 2.78+0.19b —1.5040.03a
200 6.1940. 54bc 0.36+0.081ab 330.44+7.83a 2.6840.39a 0.13+0.02¢ 2.4040.36b —2.20+0.02bc
300 5.9240. 58bc 0.15+0.003bc 297.974+7.68ab 1.764+0.01bc 0.22£0.02bc 3.37+0.36b —2.394+0.11cd
400 5.56+0.71c 0.07+£0.006¢ 227.01£23.75¢ 0.97+0.06¢ 0.40%£0.06a 5.77£1.09a —2.7240.218d
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Table 3 Chlorophyll pigment contents and MDA content of H. scandens seedling under NaCl stress

NaCl i Ji# 4% a &t E b

KE bR

33/ G2 .
Concentration Chl a Chl b Chijtfﬁl;%\(r;/k; ) Carotenoid Chrti%(d;rt} )
/(mmol/L) (mg/g) (mg/g) /hrimere (mg/g) Aab/imere
CK 0.7840.02ab 0.3740.03a 2.34+0.01b 4.44+0.01ab 1.24+0.11a
100 0.83+0.01a 0.34+0.01a 2.4340.01a 4.82+0.07a 1.26=+0.08a
200 0.74+0.02bc 0.24+0.01b 2.2740.01c 3.83+0. 11bc 0.93+0.09b
300 0. 6840.02¢ 0.23740.01b 2.1440.03d 3.44+0. 29¢ 0.97-+0.01b
400 0.51+0.01d 0.19%+0.03b 2.1940.01d 3.1840. 50¢ 0.74%+0.01b
x4 NaClBhENEEYEMHFZRRASHNZM
Table 4 Chlorophyll fluorescence parameters of H. scandens seedling under NaCl stress
> ey P G
NaCLWFE  EFRAGEE  OEFRASE g2 miagek AT gran
NaCl Actual minimum Actual maximal Vﬁrlable Original Maximum I S
. . Electron transport
Concentration fluorescence fluorescence {luorescence fluorescence fluorescence rate (Err)
/(mmol/L) (F,")/ nm (F')/ nm (F,)/ nm (Fy) /nm (F)/ nm , SEOTIRE
/(umol «+ m™% « s71)
CK 189. 33415, 33ab 553.00+39.67ab  376.00+48. 67cd 164.67+1.67b 482.17+65.17¢ 6.5040.03b
100 216.33+11.67a 650. 334+37. 33a 325.33+19.33d 134.1747.17¢ 590. 5047, 50bc 7.00+0.77b
200 187.1744. 83ab 548.67+23.00ab  452.67+30.00c 174.83%41.66b 659.50+38.17b 7.90+0.90b
300 178.33412. 33bc 453.17+5, 83bc 760.174+12.83a 185.33+1.01b 947.17414.50a 12.47+0. 27a
400 153.8346.17¢ 381.83+17.50¢ 632.6741.33b 211.50+13.50a 831.33+27.67a 14.22-+0. 08a
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NaCl concentration/(mmol/L)
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AR, |
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NaCl concentration/(mmol/L)
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The different normal letters on each column indicate significant difference among treatments at 0. 05 level. The same as below

Fig.1 PSIl characteristics of the H. scandens seedling under NaCl stress
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Fig. 2 Root fresh weight and stem length of H. scandens seedling under NaCl stress
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