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Effects of intercropping with post-grafting generation of two ecotypes

of Solanum photeinocarpum on the growth and

cadmium content of Ziziphus acidojujuba
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Abstract: A pot experiment was carried out to study the effects of two ecotypes(farmland and mine) of Solanum
photeinocarpum post-grafting generation on the growth and cadmium(Cd) content of Ziziphus acidojujuba seedlings
under Cd contaminated condition(5 mg/kg). The results showed that compared to single cropping intercropping decreased

the biomass, plant height, soluble protein content and antioxidant enzyme activity of Z. acidojujuba seedlings. Under
intercropping with self-anvilgeneration of farmland ecotype S. photeinocarpum, the decrease of biomass of Z.
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acidojujuba seedlings was the least and root biomass decreased by 25.51%; the decrease of soluble protein content and
antioxidant enzyme activity of Z. acidojujuba seedlings was the biggest: soluble protein content decreased by 20.65%,
SOD activity decreased by 20.59%, POD activity decreased by 35.91% and CAT activity decreased by 28.16%.
Intercropping also reduced the Cd contents in Z. acidojujuba seedlings, reduced the available Cd content and the catalase
activity in soil. Intercropping with farmland ecotype S. photeinocarpum self-anvilgeneration significantly reduced the Cd
content in roots, shoots part in Z. acidojujuba seedlings by 29.60%, and significantly reduced the available Cd content in
soil by 16.25%. At the same time, intercropping increased the activity of soil urease and invertase activity. The
self-anvilgeneration of farmland ecotype S. photeinocarpum significantly reduced the Cd content in roots, shoots part in Z.
acidojujuba seedlings and significantly reduced the available Cd content in soil. Grafting increased the Cd enrichment
ability of S. photeinocarpum, and self-anvilgeneration of S. photeinocarpum showed the better enrichment effect.
Compared to the un-grafting generation, biomass in root and above ground part of self-anvilgeneration of farmland
ecotype S. photeinocarpum increased by 55.84% and 49.23%, respectively; while Cd content increased by 31.68% and
45.27%, respectively, and Cd accumulation content increased by 69.77% and 72.18%, respectively. Therefore, under the
condition of Cd contamination, intercropping the post-grafting generation of two ecotypes of S. photeinocarpum with Z.
acidojujuba had a significant effect on remediation of cadmium, and the self-anvilgeneration of farmland ecotype S.
photeinocarpum was the best.

Keywords: Solanum photeinocarpum; Ziziphus acidojujuba; cadmium pollution; intercropping; biomass
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Table 1 Growth traits of Z. acidojujuba seedlings under intercropping with S. photeinocarpum
/mg /mg /mg /em
( (432.85£14.19)a (98.25+3.49)a (97.73£6.51)a (13.10£0.17)a 221
+ (317.50+32.23)b (62.22+4.26)bc (64.51+3.44)bc (11.13+0.84)b 2.46
+ (317.24+15.60)b (63.84+4.86)bc (63.72+3.29)bc (10.87+0.10)b 2.50
+ (322.41£12.82)b (71.26£0.34)b (72.07£1.19)b (11.57+0.50)b 2.25
+ (321.89+5.23)b (70.03+1.89)bc (67.91£0.89)bc (11.41+0.80)b 2.33
+ (300.91£7.19)b (62.44+2.04)bc (61.70£1.77)bc (10.74+£0.22)b 2.43
+ (298.76+17.98)b (60.03+1.30)c (54.07£9.91)c (9.58+0.35)c 2.63

(P<0.05)
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Table 2 Photosynthetic pigment of Z. acidojujuba seedling leaves under intercropping with S. photeinocarpum
al(mg-g ") b/(mg-g ") a/ b Amg-g")

( ) (1.8840.00)b (0.41+0.12)b (4.59+1.05)a (0.51£0.07)a

+ (1.91+0.02)ab (0.56+0.17)ab (2.94+0.94)c (0.45+0.04)bc

+ (2.02+0.19)ab (0.46+0.08)ab (4.39+1.17)ab (0.44+0.02)bc

+ (1.79+0.08)bc (0.62+0.01)a (2.89+0.78)c (0.50+0.02)ab

+ (2.13£0.21)a (0.65+0.06)a (3.28+0.98)b (0.494+0.01)ab

+ (1.994+0.41)ab (0.60+0.02)a (3.32+1.03)b (0.43£0.01)bc

+ (1.59+0.17)c (0.51+0.13)ab (3.12+0.68)bc (0.39+0.01)c

(P<0.05)
23 BRMOELEGEEANBRESEN RAA
MEREEMRELEEERZ
3 cd 20.65% SOD 20.59% POD
3591% CAT 28.16%
®3 BEMOEREEREERMBRESEHRTAEESSEMNNALEEY

Table 3 Soluble protein content and antioxidant enzyme activity of Z. acidojujuba seedling leaves under intercropping with S. photeinocarpum

/(mg'g")  SOD A(U-g™h POD /(U-g™h CAT /(mg-g-min™")
) (0.92£0.01)a (162.43 +0.81)a (796.80 = 17.36)a (15.41+0.18)a
+ (0.76 = 0.04)cd (141.48 +2.68)d (649.60 + 18.20)b (12.06 = 0.70)c
+ (0.81 £ 0.04)bed (146.37 +£0.31)c (656.22 + 8.99)b (13.42+0.38)b
+ (0.73 £0.02)d (128.98 +1.73)e (510.63 + 1.41)c (11.07 £ 0.29)c
+ (0.75 £ 0.05)cd (137.46 + 0.66)d (638.49 + 100.11)b (11.71 £ 0.59)c
+ (0.83 £ 0.07)bc (147.00 + 5.86)c (732.33 £23.26)ab (13.55+1.26)b
+ (0.87 £ 0.03)ab (156.22+ 0.74)b (757.22 +£29.83)ab (14.19 £ 0.58)b
(P<0.05)
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Table 4 Cd content in Z. acidojujuba seedlings under intercropping with S. photeinocarpum
Cd N(mgkg™) Cd /(mg-kg™) Cd /(mgkg™)
( ) (11.92 £0.05)a 8.77+0.20 (7.63 £0.27)a 0.69
+ (10.94 +0.48)b 8.30+£0.42 (6.69 £0.14)c 0.69
+ (11.57+0.01)a 831+0.11 (6.86 £0.31)ab 0.66
+ (8.39+£0.24)c 8.19+0.84 (6.07 +£0.10)d 0.85
+ (10.54 £ 0.41)b 8.26 +0.48 (6.47 £0.30)cd 0.70
+ (11.59 £ 0.06)a 8.46 +0.02 (7.24 £0.22)ab 0.68
+ (11.61£0.07)a 8.55+£0.06 (7.36 £0.39)a 0.69
(P<0.05)
N - = by = A =] 0 9
25 RMELELBFERERNEMERCIZE 31.68%  45.27% cd
69.77% 72.18%
> cd 0 0 33.87%
cd cd o
44.47% Cd 36.72%
28.13% Cd
58.08% 60.32%
Cd
55.84% 49.23% Cd
*5 BMELEEEXEEERMNENERERRE
Table 5 Biomass and Cd accumulation of S. photeinocarpum graft plants after intercropping
/ Cd / Cd / Cd / Cd
g /g -1 —1
(mg'kg ) (mgkg ) Hg Hg
(1.74£0.32)b  (7.62£0.06)c (21.65 +0.37)d (26.83 = 0.38)de (37.77+4.13)cd  (204.46 £ 1.03)d
(1.64£0.22)b (6.58 +1.08)c (17.37£0.50)e (25.80 £ 0.98)¢ (28.55+2.61)d (168.96 + 12.40)d
(3.94+£0.85)a (15.01£2.37)a (31.69 £ 0.24)a (49.02 £ 0.68)a (12494 +1533)a  (734.81+61.21)a
(248 £0.18)b (11.85+£0.96)b (27.45+0.51)b (35.90 + 1.04)b (68.10 +£3.15)b (425.81 £26.47)b
(2.04£0.66)b (14.25+0.34)a (27.11 £0.47)b (28.52+0.26)c (55.19+£10.26)bc  (406.58 + 7.64)b
(1.93£0.21)b (10.95+£0.29)b  (24.37 £ 0.55)c (27.11 £0.35)d (46.97 £3.34)bcd  (296.99 £ 5.65)c
(P<0.05)
2.6 SEMOTEAZEN HIREHAC S BINEEE Cd
IR
43.75% 59.50%
6 Cd
Cd
7.86%
7.31% 16.26% 7.86% 6.75% 15.00%
26.92%
F6 BMOELEFERERNDIERFNSHES SN LIERFY
Table 6 Soil available Cd content and soil enzyme activity under intercropping with S. photeinocarpum
Ugh (U-g) (U-g") Cd  /mgkg')
( ) (0.32+0.01)¢c (16.69 + 0.50)f (0.78 £ 0.04)a (3.69 £ 0.28)a
+ (0.39 £ 0.03)abc (23.91 £ 1.19)bc (0.63 +0.03)b (3.40+0.18)a
+ (0.36 = 0.01)bc (21.56 = 0.88)de (0.65+0.01)b (3.42 +0.04)a
+ (0.46 +£0.13)a (26.62 +£3.13)a (0.57 £ 0.00)c (3.09£0.27)b
+ (0.45 £ 0.02)ab (24.69 = 0.29)ab (0.59+£0.01)c (3.40 £ 0.05)a
+ (0.35+£0.03)be (19.53 £ 1.35)de (0.65 +0.02)b (3.44+0.11)a
+ (0.34 +0.02)¢ (179.97+ 0.12)ef (0.66 +0.01)b (3.54+0.03)a

(P<0.05)
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