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Changes in Mineral Element Contents in Pomelo and
Citrus Seedlings under Salt Stress
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Abstract: Changes in mineral element contents in young seedlings of Citrus maxima cv. Pingshanyou and C.
reticulata cv. Fuju cultured in plastic pots and treated with various salt concentrations were studied. Na* and Cl-
contents in roots and shoots of Pingshanyou and Fuju seedlings increased with the increase of NaCl concentration.
The contents of Na” and CI in roots and shoots of Fuju seedlings were higher than those of Pingshanyou under the
same salinity. 40 mmol/L of NaCl significantly decreased Ca*, Mg* and Zn contents in roots and K*and Fe
contents in shoots of Pingshanyou and Fuju seedlings, whereas markedly increased the contents of Fe in roots and
Zn in shoots. As salt concentration increased, K* in roots and Ca*, Mg* in shoots of Pingshanyou seedlings
exhibited little change, but the above-mentioned mineral ions in Fuju seedlings significantly decreased when
the salinity was higher than 160 mmol/L. It was shown that the contents of K* in roots and Ca®, Mg* in shoots
were related to citrus varieties, which might be used as indices for evaluating the salt tolerance. Under salt stress,
P, Mn in roots and shoots of Pingshanyou and Fuju seedlings decreased, but Cu increased obviously at high salt
concentration. The value of K'/Na’, Ca*/Na* and Mg*/Na"* decreased significantly in shoots of Pingshanyou and
Fuju seedlings under NaCl stress, of which the value of K*/Na* could be considered as an index for evaluating the
salt tolerance of citrus seedlings.
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Fig.1 Changes in Na‘ and CI contents in shoots and roots of seedlings Pingshanyou and Fuju ninder NaCl stress
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Table 1 Changes in the contents of K*, Ca*, Mg? and P in seedlings of Pingshanyou and Fuju under NaCl stress

i o NaCl K’ (% DW)

Ca”" (% DW) Mg’ (% DW) P (% DW)
Cultivars (mmol/L) R &#Root h F#Shoot MR IFRoot Hib#iShoot #Hi#ERoot Hb [ #BShoot #EERoot Hb_E EShoot
Bk 0 1.094a 0.977a 1.063a 1.383a 0.222a 0.175a 0.167a 0.189a
Pingshanyou 40 1.081a 0.869b 0.942b 1.348a 0.204b 0.173a 0.149b 0.180ab
80 0.954b 0.838b 0.897b 1.343a 0.196b 0.168a 0.155b 0.173b
120 0.905b 0.821b 0.851b 1.326a 0.194b 0.158b 0.154b 0.167b
160 0.901b 0.817b 0.845b 1.302ab 0.191b 0.156b 0.156b 0.163bc
200 0.863b 0.759%¢ 0.822b 1.255b 0.185b 0.151b 0.158b 0.154¢
B 0 1.060a 0.953a 0.961a 1.357a 0.218a 0.167a 0.162a 0.179a
Fu ju 40 1.042a 0.827b 0.818b 1.344a 0.184b 0.161a 0.144d 0.178a
80 0.911b 0.802b 0.811b 1.335a 0.175b 0.161a 0.141d 0.166b
120 0.883bc 0.786b 0.757b 1.316a 0.174b 0.155b 0.149¢ 0.152¢
160 0.841c 0.781b 0.721b 1.315a 0.165¢ 0.141bc 0.156b 0.151c
200 0.781d 0.702c 0.608¢c 1.230b 0.161c 0.126¢ 0.150¢ 0.148¢
B EHBRAF R E L (0=6), F--REEERTERRREREE (p0.05) . FF.

Different letters within a column indicate significant differences at p<0.05 by Duncan's multiple range test. The same for Tables 2 and 3.

% 2 NaCl i FHWHAMIEHFL E Fe.Mn. Zn.Cu S ROT L

Table 2 Changes in the contents of Fe, Mn, Zn and Cu in seedlings of Pingshanyou and Fuju under NaCl stress

e NaCl Fe (ug g DW) Mn (ug g DW) Zn (ug g DW) Cu (ug g’ DW)
Cultivars ~ (mmol/L)  ju#fRoot ih ' #Shoot H#Root M1 I #Shoot HMRoot M L ZiShoot #8 #iRoot #_F #Shoot
B 0 273.12d 289.78a 362.23a 14891a 391.92a 88.35¢ 18.74b 9.51b
Pingshanyou 40 326.37c 242.60b 34481ab  136.52a 379.20b 105.46b 20.47b 10.46ab
80 398.32b 21931b 318.27b 121.27b 368.63c 117.81a 21.02b 10.15ab
120 436.11ab 176.57c 290.11bc  123.50b 362.27¢ 99.62b 21.46b 10.7%9a
160 472.62a 147.22¢ 275.52¢ 111.49b 366.41c 96.17bc 22.87ab 10.90a
200 492.77a 142.39¢ 270.38¢ 109.16b 357.65¢ 94.13bc 25.58a 11.31a
B 0 307.44c 347.04a 227.30a 137.62a 301.88a 85.27b 16.77b 8.86b
Fuju 40 328.01c 283.90b 213.34a 10791b 262.03b 110.83a 19.05b 10.14ab
80 367.14b 217.11c 209.03a 84.33c 260.02b 118.43a 19.88b 9.22b
120 401.17a 154.23d 206.92a 75.18¢ 246.01c 94.82b 20.84b 10.96a
160 433.92a 121.01d 197.87ab 76.49¢ 246.13c 85.88b 21.10ab 11.07a
200 447.10a 115.32d 176.66b 70.32¢c 245.19¢ 87.23b 24.03a 11.04a
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HI% 3 WL th, NaCl Fip3E A 5 BTG 2R L Lok
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{H . 40 mmol/L NaCl jpif, FFili#h FIAE 4G 40
Mg?/Na* {H <1; 120 mmol/L NaCl fifl , 75 4% Hh b &7
K*/Na* <1, T ¥F LAl K/Na* {H>1;200 mmol/L
NaCl firiE F}, ¥84§ Ca?/Na* {H<1, T FE LUkl Ca?/Na*
HIRL KT 1; HEWE NaCl Brid, ¥F 1Ll K'/Na*
{Ef Ca?/Na' HIA B & T4 .
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Table 3 Changes in K*/Na*,Ca*/Na*and Mg?*/Na’ values in shoots of
Pingshanyou and Fuju seedlings under NaCl stress

NaCl K'/Na" Ca™"/Na* Mg "/Na"

(mmol/L) Pingshan- Fuju Pingshan- Fuju Pingshan- Fuju
you you you

0 13.22a 11.08a 18.71a 15.78a 237a 1.94a
40 2.14b 159 332b 258  043b 031b
80 1.60bc  1.09bc 2.57bc 1.82bc  0.32bc 0.22bc
120 1.10c  0.74c 1.78c 1.25¢ 0.21c  0.15¢
160 0.85c  0.63c 1.35¢  1.06¢c 0.16c 0.1lc
200 0.63c 043¢ 1.04c  0.75¢ 0.13c  0.08c
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AR 14438 B R R B NaCl il T H7 1LM R AE G 4 1 e
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40 AR B XS Zn TR ORI PR 1 Fe e AR & i th |k
2 % - NaCl B B 57 1L Al FAR G 45 T AR 30 &%
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CIESE P
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5 T8k, Bl A #E 8 K-Na B X} K R8s KT
Na', T Bkxt K & EE /N F B3R KT Natl, &
K&, NaCl ffrid B B S PR L FIAE MG 4 T Hh |
#% K*/Na*, Ca*/Na" fl Mg?/Na* {. 120 mmol/LNaCl
FriE, #EAEH B3 K/Na <1, WLkl K/Na*
fH>1;200 mmol/L NaCl e i, F&#F Ca®/Na* fli<
1, M FE LAl Ca?/Nat 54 KT 1; # R & NaCl
firil, BRIk K/Na* # Ca?/Na* (B T18H .
Bl , K-Na . Ca-Na % 5 M 58 a] f 2 5 1L ofh He A8
it i IR K2 — . Horh K¥/Na* {HEH Ca?/Na* (X} £
FoirE U, AT 2% B AE N ARG T Sh 1 5 R R AR .
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