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Abstract: To reveal the physiological mechanism of salt alkali tolerance of ‘Junzao’ Jujube based on charac-
teristics of nutrient absorption, utilization, and accumulation in ‘ Junzao’ Jujube trees, the content of mineral ele-
ments such as N, P, K, Ca, Mg, Fe, Mn, Zn, Cu, Na in organs of ‘Junzao’ Jujube under different concentra-
tions of salt alkali treatment was measured. The characteristics of nutrient absorption, accumulation, and transporta-
tion distribution in different organs of ‘ Junzao’ Jujube were analyzed. The results showed that mineral ions were
mainly concentrated in the main roots and perennial branches under salt alkali stress. With and without salt alkali
stress, Na' mainly gathered in the main roots of ‘ Junzao’ Jujube, and the K*concentration was highest in the leav-

es, which can maintain a high K'/Na" concentration. The transport capacity of Mg and Ca was enhanced at low

%5 B #1:2023-08-15 &[5 B #1:2023-12-08

E£TR 8 BARZEV AU H (TRGRI202228 ) 3 i AL 7= s = 4 - DU Al A A Jm) ZE FE750 H (2021011 ) 5 87 A 7= g ik e A
Bl 257 M BT A A B 3778 Y B4 551 H (2019CB001 )

TEFERAN = (1999-) , 5B primbhi R A, BHBF5 4 BFFE 07 18] R SR A 1 A 3 E-mail ; yzzz1020@ 163.com

BIEEE . RV E(1968-) , 20, Fss M, #8% , FE NGRS 5 BT 54 S . E-mail : weyby@ 163.com



553 3] 3

PEAE  ER B 18 X GRS R I RS R R B as FE I R 45

concentrations of saline alkali (60 mmol + L™"). Under high concentration saline alkali ( 180 mmol + L"), the

transport capacity of Mg and Ca from fibrous roots to leaves significantly decreased by 44.7% and 33.1%, and the

Ca’*/Na" and Mg™/Na" values in leaves significantly decreased by 72.8% and 71.6%, but still greater than 1. In
other organs, K*/Na*, Ca’*/Na* and Mg**/Na" remained stable and greater than 1. Compared with CK, the Mn

and Fe content in the annual branches and the Mg content in the perennial branches increased by 14.01%,

11.11%, and 10.52% respectively under high concentration saline alkali. The content of Cu, Zn, Mn, and Fe in
the fibrous roots increased by 117.53% , 25.65% , 84.98% , and 26.19% , while the content of N, P, Zn, Mn, Fe,
and Ca in the main roots decreased by 23.07%, 15.38%, 80.48% , 49.58% , 8.82% , and 30.44%. The results in-

dicated that the salt adaptation mechanism of adult ‘ Junzao’ Jujube was mainly achieved through the accumulation

of Na" by roots and the enhanced selective absorption ability of K, Mg, and Ca by leaves.

Keywords: Junzao; salinity and alkaline stress; mineral elements; nutrient allocation; selective transportation
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Table 1 Basic soil physicochemical properties in different soil layers of the experimental site
TR % Eﬁ%’ﬁé\% Eiﬁfé’?é‘% E?ﬁ%ﬁ*é\% ﬁmﬁﬁé‘?%
L. Alkaline nitrogen Quick-acting Potassium Organic matter
Soil depth EC pH . .
Jem /(uS - em™) content phosphorous content  fast-acting content content
/(mg - kg™) /(mg - kg™) /(mg - kg™") /(g-kg")
0~40 167.25+15.88 7.76+0.78 37.73+£3.78 51.22+5.16 100.08+5.59 7.96+0.44
40~80 145.23+14.89 7.47+1.21 29.33+2.96 35.07+3.14 72.64+3.27 6.43+0.76
80~120 141.23+17.21 7.82+0.69 25.68+2.45 14.23+1.42 69.55+3.02 3.22+0.56
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Note: Different lowercase letters indicate significant
differences between treatments ( P<0.05). A: Leaf; B: An-
nual branch; C: Perennial branch; D: Main root; E:
Fibrous root; F; Whole plant. The same below.
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Fig.1 Dry matter mass of organs of Junzao

under saline and alkaline stress
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Table 2 Contents of elements in various organs of Junzao under saline and alkaline stress
wE o am N P K Ca Na My oo (gl; _
Organ  Treatment /(g -kg™') /(g-kg™') /(g-ke) /(g-ke™") /(5-ks™) /(g-kg™") /(g-ke™) S S o
kg™) kg™) kg™)

CK 19.1+0.6b  2.0+0.0b  32.7+0.6d 55.9+04a  02+00c  7.1+0.1b  9.0+02a 130.5+7.1a 555+6.0a 46.3+2.0a

T1 20.5+0.6a  22+0.0a  36.5+1.7c 45.6+04b  04+0.0b  9.5+0.4a 7.1+0.1b 99.1+29b  349+38b 25.7+3.1c

A T2 18.7+0.7b  1.8+0.0c  38.8+£0.7b  42.9+09¢  04+00b  6.4+0.1c 6.7+0.2¢ 81.8+4.7¢ 38.5+2.7b  32.0+1.8b
T3 21.8+0.6a  1.7£00d  49.5+0.7a 42.1x0.6d  0.6+0.0a 5.5+0.1d 6.1x0.1d 61.1£63d  26.1+0.8¢ 6.1+1.8d

CK 12.5+0.3a  1.0+0.1a 8.6+0.6a  37.1+0.0a  05+0.0d 2.6+0.1ab  6.3x0.1b  76.1+2.6b 373+1.3a 34.6+4.8a

B T1 11.0+0.8ab  0.6+£0.0c ~ 7.9+04a  349+04b  0.6+0.0c  1.7+0.1c 32+0.1¢  S5l4+4.1c 27.5+19b 26.7+4.5b
T2 11.8£0.6b  0.6+0.0¢ 8.3+0.5a  33.1+09¢  1.0+0.0b  2.5+0.0b 72+£02a  95.0+84a 38.0+12a 38.3+1.5a

T3 10.7£04b  0.7+0.0b 6.6+02b  30.8+1.0d 1.3+0.la  2.7+0.1a 7.0+0.1a  88.5+2.1a  29.0+1.2b  25.5+2.6b

CK 0.6+0.0b 0.4+0.0a 49+0.0b  52.7+0.8a  2.2+0.0b 3.4+0.1b 4.6+0.1a  55.1+4.0a 6.9+0.7b  16.0+4.1a

c T1 0.4+0.0c 03+0.0b  4.5+02b  51.6+ 04b 2.7+0.1a 3.60.1a 32+0.0c  47.7£23bc 2.7+0.7c 8.9+0.8b
T2 08+0.1a  04+0.0a  4.7+0.1b  43.5+ 0.6c 2.0£0.1c 3.10.1¢c 3.3+0.1b  52.6+2.6ab 13.3+3.2a 8.5+0.2b

T3 0.3+£0.0c 03+0.0b  5.6+0.5a 424+04d 2.7x0.l1a 3.8+0.1a 3.3:0.1bc  43.6+1.8¢  6.8+0.6b 6.3+0.5b

CK 1.3+0.1b  1.3+0.0ab  5.8+0.1b  38.1+0.2a  3.0+0.1d 5.2+0.1d 3420.1c  48.0+£0.6c 24.6+22b  3.4x0.5¢c

D T1 1.9+0.1a  1.4+0.0a 42+0.1c  314+02b  5.5+04c  10.2+0.5a 6.7+0.1a  99.1+£5.0a 42.6+3.5a 19.7+24a

T2 0.8+0.1d  1.3+0.0b 7.1+0.1a  29.840.5¢  6.1x0.1b 8.5+0.3b 54+0.1b  682+22b 18.8+22¢ 17.3+2.3a

T3 1.0£0.1c  1.1x0.1¢ 6.0+0.1b  26.5+0.5d  6.6x0.1a 6.2+0.1c 3.1x0.1c  242+23d  4.8+1.0d 8.8x1.6b

CK 6.1£0.1a 1.2+0.0a 79+0.1a  38.1x0.2s  6.3x0.1d 7.1£0.1¢c 42+0.1b  54.6£0.7bc  23.0+09b  15.4+2.9¢

E T1 54+03b  0.8+0.0d 75+02b  31.4+02b  7.4+0.1c 8.9+0.1a 3.6+£02¢c 58.5+1.2b  10.1x1.1d 7.7+1.9d
T2 52+0.2b  0.9+0.0c 59+0.1c  29.8#0.5¢  9.5+0.1b 8.5+0.1b  2.0+£0.1d 54.6xl.1bec 134£19c 22.9+2.6b

T3 3.3+0.1¢c 1.0+0.0b 47+0.1d  26.5+0.5d 11.1+0.6a 7.4+0.1¢c 53+0.1a 101.0+2.1a  28.9+1.5a 33.5+1.8a

5 RSR[5 R 22 R B2 (P<0.05) o A S9N H B 4R AEA:  C g Z4FA 8L, D W EM E M, FF.

Note ; Different letters in the same column of data indicate significant differences ( P<0.05). A refers to the leaf, B refers to the annual branch, C re-

fers to the perennial branch, D refers to the main root, E refers to the fibrous root. The same below.
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Fig.2 Cumulative distribution coefficients of mineral element in organs of Junzao under saline and alkaline stress
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Table 3 Accumulation of mineral elements in organs of single Junzao under saline and alkaline stresses
Trﬁfint jijn P/g N/g K/g Cu/mg Na/g Zn/mg Mn/g Fe/g Mg/g Ca/mg
A 1.83 17.20 29.44 41.69 0.21 49.99 0.10 8.18 6.49 52.03
B 1.56 17.21 13.50 54.08 0.79 49.56 0.30 10.08 3.96 58.55
CK C 2.54 5.15 52.04 96.71 13.49 68.12 4.50 27.74 20.55 307.94
D 6.98 5.65 87.01 17.86 16.09 76.70 5.39 17.75 27.84 166.75
E 0.16 0.79 0.76 1.98 0.81 2.61 0.27 0.55 0.92 4.94
A 1.90 17.49 30.51 21.87 0.36 38.51 0.14 6.26 8.16 35.88
B 1.00 19.56 13.10 44.29 1.07 53.66 0.39 5.20 3.01 54.49
T1 C 2.42 2.40 49.21 55.81 17.22 30.15 5.70 2.01 22.59 270.49
D 4.58 19.81 55.45 63.40 17.92 108.20 6.03 21.80 33.46 130.95
E 0.12 0.78 0.58 1.10 1.07 2.38 0.35 0.54 1.28 4.48
A 1.35 13.84 28.72 23.69 0.33 27.14 0.12 4.93 4.84 33.86
B 1.02 17.96 13.82 63.93 1.73 54.66 0.61 12.29 4.27 51.41
T2 C 2.58 7.72 47.22 48.68 11.46 45.74 3.85 19.36 18.08 299.82
D 3.93 15.76 53.58 50.22 17.75 89.10 5.96 15.95 24.93 97.94
E 0.10 0.56 0.75 2.44 1.01 1.26 0.33 0.22 0.91 3.16
A 0.91 11.12 25.27 3.13 0.34 16.50 0.12 3.11 2.86 21.90
B 1.11 0.98 10.38 39.08 2.12 51.31 0.73 10.71 4.13 53.52
T3 C 1.90 100.75 35.30 33.39 14.49 53.28 4.85 17.70 20.14 223.93
D 3.13 14.85 59.03 24.77 18.80 33.42 6.28 8.73 17.77 75.33
E 0.06 0.22 0.39 2.21 0.73 1.40 0.24 0.34 0.48 1.74
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Table 4  Selective transport coefficients of mineral ions in organs of Junzao under saline and alkaline stress
ERIEER AR
Selective transport E—D D—C C—B B—A E—A
coefficient Treatment
CK 2.06+0.08a 1.18+0.04¢ 7.63+0.39a 7.97+0.67¢ 23.15+0.66a
Se T1 1.34+0.06¢ 2.29+0.19ab 7.49+0.22a 7.08+0.74¢ 18.52+2.80b
’ T2 1.55+0.05b 2.40+0.22a 2.89+0.51b 10.80+1.01b 10.73+1.07¢
T3 1.67+0.12h 1.95+£0.23b 2.80+0.45h 15.43+0.25a 8.99+0.83¢
CK 1.69+0.03ab 2.23+0.06¢ 3.22+0.11a 3.22+0.13a 19.07+1.31b
Seun T1 1.75£0.12a 2.16+0.27¢ 3.22+0.2a 1.96+0.04¢ 9.63+0.62¢
’ T2 1.77+£0.09a 4.76+0.51a 1.63+0.14b 3.42+0.25a 32.96+3.93a
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Sy T1 1.54+0.18a 0.72+0.14¢ 2.12+0.22b 8.03+0.62a 2.34+0.18b
T2 1.55+£0.09a 1.12+0.07b 1.57£0.19¢ 5.83+0.39b 2.74+0.23b
T3 1.25+0.14b 1.47+0.11a 1.41+0.18¢ 4.20+0.33¢ 2.93+0.30b
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