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(29°59" N 102°59' E) (SPAD-502 PLUS
800 m ) SPAD (
) 2 |
179 C 741.8 mm 56 )
14758 h 1248.2 mm ( 2 3 )
( a b )
620 m - Vv 10 (201
16.2°C 1 743.3 mm LI-6400
1035h 1 011.2 mm (LI-COR Inc., USA)
2 mm 2 56 )
2 4 5 )
2012 3
10 (30 min )
(UG) (SG) (DG) CO, 400 pmol/mol 25C
(PG) 1 200 pmol/(m*-s) (Pn)
(UG1 SG1 DGI1 PGl) (Gs) CO, (Ci) (Tr)
2013 6 (Vpdl)
( ) [20]
S5cm(5 ) 1.4
1.2 DPS
Duncan
pH 7.02 41.38 g/kg
3.05 g/kg 0.31 g/kg 15.22 g/kg 2
165.30 mg/kg 5.87 mg/kg 2.1
187.03 mg/kg 0.101 mg/kg 1
0.021 mg/kg a
[19] 2013 6 15 cm x 18 cm ( b
x ) 3.0 kg 10 PGl>  DGI>  SGI>  UGI>
mg/kg  (CdCL-2.5H,0 e UGI SG1 DGI PGl
4 2013
7 1.44%(P>0.05) 5.75%(P<0.05) 10.06%(P<0.05)
22.79%(P<0.05)
UGl SG1 DGl 3.37%(P>0.05)  10.71%(P<0.05)
PGl UGl SGl1 14.48%(P<0.05)  21.43%(P<0.05) a/b
DGl PGl
UGl SG1 a/b
DG1 PGl PG1> DGI1> SG1> UGl >
2 a
1 6 2
10 cm
PG1> DG1> SG1>
80% UuGl> UGl SG1 DGl
1.3 PG1
2 2013 9 ) 13.76% 19.36%  29.76% 40.64%
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(P<0.05)
20.49% 2391% 34.91% 36.05% CO,
(P<0.05) PG1> DGI> SG1> uGl1>
CO, > uGI1>
SGI1> DG1> PGl
F1 #MIBHEHERESE (mgy)
Table I Chlorophyll contents in loquat seedlings
a b a/b a b a/b
2.88+£0.06c 1.99+0.05¢ 4.87+0.11b 1.45 2.87+0.03e 2.17+0.07¢ 5.04+0.10c¢ 1.32
UGl  293+£0.03c¢ 2.01+£0.0lc 4.94+0.04b 1.46 299+£0.06d 222+£0.08bc 521+0.14¢ 1.35
SG1 3.09+0.16b 2.06+£0.08bc 5.15+0.24b 1.50 324+0.04c 234+0.03ab 558=+0.07b 1.38
DGl 325+0.17b 2.11+0.04b 536+£021Db 1.54 338+£0.02b 239+0.11a 577+0.13b 1.41
PGl 365+0.06a 233+£00la 598+0.07a 1.57 366+0.11a 246+0.06a 6.12+0.17a 1.49
P<0.05
F2 MIBGEASHNHE
Table 2 Photosynthetic characteristics of loquat seedlings
CO,
(CO,, pmol/(m*s))  (H,0, mol/(m*-s))  (CO,, mmol/mol)  (H,O, mol/(m*-s)) (kPa)
6.25+0.33d 0.093 +0.013 ¢ 211+90b 3.00+0.78 a 3.01+021a
UGl 7.11+£0.09 ¢ 0.106 £ 0.014 be 218+7b 3.11+0.69 a 2.88+£0.14 ab
SGl1 7.46+£0.30c¢ 0.113 £0.016 be 219+ 3 ab 349+031a 2.79+0.11 ab
DGl 8.11+0.39b 0.124 £ 0.006 ab 222+ 6 ab 354+023a 2.75+0.33 ab
PG1 8.79+0.16 a 0.135+0.006 a 230+6a 3.77+0.11a 2.60 £0.04 b
527+040b 0.075£0.001 b 223+4b 2.28+0.04 ¢ 2.77+0.01 a
UG1 6.35+0.56a 0.094+£0.013 a 224 + 8 ab 2.44 +£0.26 be 273+0.17a
SG1 6.53+0.38a 0.097 £0.014 a 226 +4 ab 2.58 £0.06 be 2.60+041a
DGl 7.11+0.58 a 0.106 + 0.001 a 231+5ab 2.72+£0.21b 2.52+030a
PG1 7.17+0.55a 0.111 £ 0.009 a 233+8a 3.12+0.09a 242+038a
3 0.05) 18.24%(P<0.05) 18.52%(P<0.05)
PG> c )y )y )
DGI1> SG1> UGl1> UGl
SG1 DG1 PG1 2.2
12.59% 4
29.46% 34.35%  51.45%(P<0.05) CO,
22.21% 22.92% 37.12% PG1>DGI>SGI>UGI1
61.82%(P<0.05) UGI1>SG1>
4.67% 8.44% 10.81% 21.33%(P<0.05) DGI> PG1
UG1 SGl1 DG1 PG1 CO,

13.78% 15.91% 20.02%  23.46%(P<0.05)
12.18%
44.84% 51.05%  54.03%(P<0.05)
2.44%(P>0.05)  6.65%(P<
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F3 MLYEALAMEHES S (ng/g
Table 3  Soluble sugar contents in loquat seedlings
23.52+1.48d 19.72 £ 0.28 ¢ 4220+2.20¢ 26.77+1.23b 2045+ 1.55¢ 4347+147¢
UGl 26.48 +£0.88 ¢ 24.10+2.10b 44,17 +1.83 be 3046+ 1.54a 22.94+£1.06b 44.53 £ 1.53 be
SG1 3045+1.55b 2424+1.76 b 4576 £1.24b 31.03+1.03 a 29.62+1.38a 46.36 £ 1.64 b
DGl 31.60+1.60 b 27.04+2.96b 46.76 £1.24 b 32.13+1.63a 30.89+1.11a 51.40+140a
PG1 35.62+0.38a 3191 £1.09a 51.20+1.80a 33.05+135a 31.50+1.50 a 51.52+1.48a
x4 OREEHEFALSHNME
Table 4 Photosynthetic characteristics of post-grafting generation of S. photeinocarpum
CO,
(CO,, pmol/(m*-s)) (H,0, mol/(m*:s)) (CO,, mmol/mol) (H,0, mol/(m*'s)) (kPa)
UGl 1517+0.71d 0.393+£0.072 ¢ 248 +10d 533+0.90d 1.46+0.11 a
SG1 15.50 £ 0.34 cd 0.442 + 0.089 de 254 + 8 bed 5.75+0.13d 1.43+0.13a
DG1 15.82 + 1.29 bed 0.456 + 0.051 de 257 £ 6 bed 5.81+£0.56d 1.37+0.16 a
PG1 16.33 + 1.28 abed 0.483 + 0.065 cde 260 + 5 abc 5.98+0.54d 1.34+0.15a
UGl 17.50 £ 1.75 a 0.518 £ 0.047 cd 249 + 4 cd 7.01 +0.44 be 1.48 £0.06 a
SG1 17.54+0.38 a 0.554 + 0.052 bed 250+ 7 cd 7.27 +0.80 be 144+0.15a
DGl 17.64+024 a 0.585 + 0.060 abc 253 + 4 bed 7.57 £ 0.18 abc 1.39+£0.09 a
PGl1 17.97+0.36 a 0.669 +0.022 a 254 + 5 bed 8.27+0.08 a 1.35+0.03 a
UGl 16.87 £ 0.71 abc 0.506 + 0.038 cd 253 + 4. bed 6.87+045¢ 143+0.17a
SG1 17.39 £ 0.38 ab 0.545 + 0.047 cd 258 +2 bed 7.13+0.29 be 1.36 £0.02 a
DG1 17.55+0.32 a 0.574 £ 0.083 abc 261 + 8 ab 7.46 £0.76 abc 1.34+£0.03 a
PG1 1770+ 1.17 a 0.659 + 0.050 ab 269+6a 7.95+0.10 ab 1.32+£0.07 a
5 51.85%(P<0.05)
1
PG1>DG1>SG1>UGl1 SPAD PGI>DG1>
UGI>SG1
x5 VUELFFERRTAUED S
(mg/g )
Table 5 Soluble sugar contents in post-grafting
generation of S. photeinocarpum
UGl SGlI DGl PGl
3. T1%(P> UGl 70.70+3.30e 52.81+2.81d 90.99+1.01d
0.05) 4.33%(P>0.05) 5.31%(P<0.05) 4.01%(P>0.05) G 01984498 ¢ S8734 197 ¢ 11560440
DG1 107.18 £2.82a 75.10+2.10b 135.03+4.97b
23.18% 17.42% 19.31%  12.33%(P<0.05) PG1 11046+ 4.54a 83.11+3.11a 151.96+8.04a
24.74% UGI 68.08+1.92¢ 40.57+1.43f 68.48+1.52¢gh
33.94% 39.38% 38.12%(P<0.05) SG1 87.33£2.67c 48.50+1.50e 76.36+3.64¢f
UG1 SG1 DGl PG1 DGl 101.49+3.51b 60.60+2.40¢c 81.85+3.15¢
17.36% 19.98% 24.81% PGl 106.03 £3.97 ab 72.86 £2.14b 94.04 +£5.96d
25.95%(P<0.05) UGl 5843+ 1.57f 3895+1.05f 61.04+1.041
26.25% 32.04% 31.34% 27.17% SG1 73.04+3.04¢ 3991 +1.09f 65.19+4.81hi
(P<0.05) DG1 80.59+1.41d 51.56+1.44de 70.19 +=2.81 fgh
PG1 81.80+£3.20d 60.53+1.47¢ 73.17+1.83fg

32.92%(P<0.05) 43.61%(P>0.05) 48.02% (P<0.05)
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Effects of Intercropping with Post-Grafting Generation of
Solanum photeinocarpum on Photosynthetic Physiology of
Loquat Seedlings Under Cadmium Stress

LI Hongyan', CHEN Fabo®, HUANG Jiajing’, WEN Keng’, LIAO Ming’an’,
LIN Lijin"", JIANG Wei*, LI Huaxiong’

(1 Institute of Pomology and Olericulture, Sichuan Agricultural University, Chengdu 611130, China; 2 Life Science and
Technology Institute, Yangtze Normal University, Chongging 408100, China; 3 College of Horticulture, Sichuan Agricultural
University, Chengdu 611130, China; 4 College of Chemistry and Life Science, Chengdu Normal University, Chengdu 611130,
China; S Institute of Forestry and Pomology, Neijiang Academy of Agricultural Sciences, Neijiang, Sichuan 641000, China)

Abstract: A pot experiment was conducted to study the effects of intercropping with post-grafting generation of Solanum
photeinocarpum on photosynthetic physiology of loquat seedlings under cadmium (Cd) stress, in which 4 post-grafting
generations of S. photeinocarpum were intercropped with two kinds of loquat seedlings (Dawuxing and Chuanzao) in
Cd-contaminated soil. The results showed that, compared with the monoculture, intercropping significantly improved chlorophyll
a, chlorophyll b and total chlorophyll contents, net photosynthetic rate, transpiration rate, intercellular CO, concentration,
stomatal conductance and soluble sugar content of loquat seedling, decreased the vapor pressure deficit on leaf surface. SPAD and
net photosynthetic rate, transpiration rate, intercellular CO, concentration, stomatal conductance of the post-grafting generation of
S. photeinocarpum intercropped were higher than those of monoculture, while the soluble sugar content was lower, the vapor
pressure deficit on leaf surface of the post-grafting generation of S. photeinocarpum intercropped with Dawuxing seedling was
higher than the that of monoculture, but the early Sichuan loquat was lower. Therefore, the post-grafting generations of S.
photeinocarpum intercropping with loquat could enhance the photosynthesis of these two plant species, thus could promote the
growth of them.

Key words: Post-grafting generation of Solanum photeinocarpum; Loquat; Photosynthetic physiology; Intercropping;

Cadmium
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