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Impacts of NaCl Stress on the Growth and Photosynthetic
Physiological Characteristics of Highbush Blueberry Seedling

WU Fengzhang

(Modern Agriculture Research Academy of Dalian University, Dalian, Liaoning 116622, China)

Abstract; In order to clarify the effects of different concentrations of NaCl stress on the biomass, photosyn-
thesis and chlorophyll fluorescence characteristics of blueberry seedling, this paper performed 50 d simula-
ted NaCl stress pot experiment at the four salinity gradients of 50 mmol « ™', 100 mmol « L', 150
mmol ¢« L' and 200 mmol « L', using 2-year-old Vaccinium corymbosum L. ‘Bluecrop’ seedlings as the
materials and using the seedlings without NaCl stress as the control(CK). The results showed that: (1)the
aboveground fresh mass and belowground of blueberry seedling were no difference with the control when
the NaCl concentration was 50 mmol « ™', but were significantly decreased when the NaCl concentration

was greater than 100 mmol « L.™'; the aboveground biomass, belowground biomass and total biomass of
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blueberry seedling were no difference with the control when the NaCl concentration was below 100 mmol -
L~ !,but were significantly decreased when the NaCl concentration was greater than 150 mmol « L' ;the
root/shoot ratio of blueberry seedlings were no difference with the control under NaCl stress; (2) When the
NaCl concentration was greater than 150 mmol « ™', the Chl a,Chl b and Chl contents in leaves of blue-
berry seedling were significantly reduced; (3) The net photosynthetic rates(P,) , transpiration rate(T,) ,and
stomatal conductance(G,) in leaves of blueberry seedling were no difference with the control when the
NaCl concentration was 50 mmol « L', but were significantly decreased when the NaCl concentration was
greater than 100 mmol « L', The intercellular CO, concentration(C;) and stomatal limiting value(L,) were
significantly decreased under NaCl stress at 200 mmol « L '; (4) Dark-adapted maximum fluorescence
(F,.) smaximum photochemical efficiency(F,/F,, ), potential photochemical efficiency(F,/F,),PS]l quan-
tum yield(@psy ), photosynthetic electron transport rate(ET) and photochemical quenching coefficient(q, )
were no difference with the control when the NaCl concentration was below 150 mmol « "', but were sig-
nificantly decreased when the NaCl concentration reached 200 mmol « ™', These results showed that blue-
berry seedling had a certain ability to adapt NaCl stress, which could withstand 100 mmol « L' NaCl con-
centration,while the decrease of P, under high NaCl concentrations was due to both stomatal and non-
stomatal factors. High concentration of NaCl treatments caused certain damage to photosynthetic systems.
The contents of chloroplyll were significantly reduced. The reduction in electron transport flow induced
photoinhibition, ultimately reducing the photosynthetic rate and the decline in biomass.

Key words: blueberry; NaCl stresses; biomass;photosynthetic physiology;chlorophyll fluorescence
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Table 1 Effects of salt stress on the growth of blueberry seedlings

NaCl ¥ i
NaCl concentration
/(mmol « L™ 1)

LR 3 b A 5
Aboveground fresh
mass per plant/g

SRR T
Aboveground dry
mass per plant/g

BB 3 T A 8 5
Underground fresh
mass per plant/g

HBR AR T B
Underground dry
mass per plant/g

B e . i
Total dry ;;:‘s K [t

Root shoot ratio
per plant/g

CK 19.62+1.17a 7.45%0.69a 7.5940. 86a 2.8840.43a 10.3340. 84a 0.3940.07a
50 17.15x1.11a 6.7210.55a 7.59£0. 80a 2.8040.42a 9.5240.70a 0.4240.07a
100 13.114+1.08b 6.24%0.51a 4.5940.38b 1.65+0. 14a 7.8940.52ab 0.2740.03a
150 8.43%1.23¢c 4.4440.50b 2.6740.32¢ 1.12£0.13b 5.5620. 58bc 0.2540.03a
200 5.9740.70¢c 3.17£0.32b 2.5840.25¢ 0.9320.09b 4.1140. 38¢ 0.2940.03a

U« ) 91 A 7] 5 B 2 Ak B ) 22 57 2.3 (P<C0..05) 5 T & [l

Note: Different normal letters in each column mean significant difference at 0. 05 level. The same as below.
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Table 2 Effects of salt stress on chlorophyll content in leaves of blueberry seedlings

NaCl ¥ J&
NaCl concentration
/(mmol « L™1)

MR a
Chl a/(mg g™ ")

MEE b
Chl b/(mg g 1)

B R
Chl/(mg+g 1)

283K a/b
Chl a/Chl b

CK 1.0440. 00b 0.51£0.01a 1.5540.01a 2.04+0.02b
50 1.1240.01a 0.407+0.01b 1.5240.01b 2.79+0.04a
100 0.97-0.00b 0.3520. 00cd 1.324+0.01c 2.7740.03a
150 0.86-+0.01c 0.38=+0.01bc 1.24=40.00d 2.2340.04d
200 0.77=+0.01d 0.30=£0.01d 1.08+0.01e 2.53+0. 04c
x3 AERE NaCl Jpiax@iEdt F XS ERSHNE N
Table 3 Effects of salt stress on photosynthetic parameters in blueberry leaves
NaCl ¥ ot A R KALTE fflEl CO e 2 7R W A K3 AR = )
NaCl concentration P, G, T. WUE T}IH}% It
/(mmol « L™1)  /(ymol*m~2+s™1) /(mmol*m 2+s7 1) /(umol+mol™ ') /(mmol*m ?+s!) /(umol+ mmol ') i
CK 10.62£0.91a 0.23=x0.04a 311.99£6. 46ab 2.1940. 29a 4,910, 40a 0.22%0.03bc
50 8.8940. 43a 0.22=x0.06a 319.59+14.95a 1.96£0. 43a 4.53+1.22a 0.20%0.06¢
100 5.40%+0.69b 0.0840.01b 277.09+13. 56abc 0.90£0.09b 6.00+0.85a 0.31£0.06ab
150 4.85+0. 45¢ 0.06%0.01b 275.14420. 97bc 0.74£0.15b 6.65+1.84a 0.31£0.09ab
200 3.164+0.76d 0.0440.01b 264.23+17.06¢ 0.63+0.17b 5.01+0.72a 0.34%+0.03a
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Table 4 Effect of salt stress on F,,F, ,F,/F, and F,/F, in leaves of blueberry

NaCl i ¢

NaCl concentration/(mmol « L) Fo Fo/Fn Fv/Fo
CK 215+ 6a 1 010+40a 0.797+0.01a 3.69+0.22a
50 222+27a 1 006+ 123a 0.78=+0.01a 3.53+0.17a
100 235+7a 1 090+£78a 0.78£0.01a 3.51£0. 25a
150 243+ 6a 1 056+38a 0.77-+0.00a 3.34+0.05a
200 221+ 16a 6734+107b 0.67+0.03b 1.9940.27b
®5 AEIRE NaCl BB @& M A @osy g, .NPQ 1 ETR B9 i
Table 5 Effect of salt stress on @pgy ,NPQ and ETR in leaves of blueberry
NaCl ¥k &
NaCl concentration Dps NPQ ETR
/(mmol « L™ 1)
CK 0.093 140.027 1a 0.256 540.049 9ab 3.663 040. 487 2a 61.075 8+17.756 Oa
50 0.096 140.011 9a 0.291 740. 024 6a 4,143 040.519 la 62.484 0+7.801 7a
100 0.097 640.015 7a 0.294 340.030 5a 3.806 040. 087 0a 63.940 7410. 260 5a
150 0.057 040. 007 5ab 0.175 040.027 1bc 4.273 040.325 9a 37.590 0+4. 906 7ab
200 0.039 040. 005 8b 0.124 040.013 9¢ 2.309 340.874 7b 25.645 0£3.871 1b
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