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Abstract: [ Objective ] Watermelon (Citrullus lanatus) is loved by people because of its juicy and sweet in-
terior flesh, especially in summer. Watermelon has long been and widely cultivated in Hunan, with about
140 000 hm’ planting area per year, ranking the 4th in China. Because of the considerable economic bene-
fits, watermelon is becoming an important horticultural crop in the province. Along with the adjustment of
crop structure in heavy metal contaminated areas in Hunan province, trials of watermelon planting in
these areas are underway. For sustainable development of local industry, it is important to use proper root-
stocks. Studies of the characters of cadmium (Cd) accumulation in grafted watermelon are necessary for
sustainable development of watermelon industry in heavy metal polluted areas. [Methods] We used top
plug for grafting, ‘8424’ as the scion, and eight rootstocks including 3 ‘Yelang’ lines (T1-T3), ‘Qiang-
zhen 1’ (T4), ‘Xijiaqingsheng’ (T5), ‘Jingxinzhenwang’ (T6), ‘Qingpingtiemujia’ (T7) and ‘Huangjin-
dadang’ (T8). The grafted plants were trained into a 2—truss trellis system with each truss bearing one
fruit. When fruit ripened, cadmium contents in root, stems at different positions, leaves and fruit were mea-

sured, and data of single fruit weight, fruit shape index, and quality traits were collected. [ Results]The re-
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sults showed that root Cd content in different rootstocks had significant difference. T5 and T8 roots had a
cadmium content 32.6% and 36.9% lower than the non—grafted plants, respectively. Cd content in T4 root
was 0.109 mg-kg™', 77.7% higher than the seedling roots. The basal stem in grafted watermelon plants had
a Cd content in the range of 0.028 6-0.086 6 mg-kg ™', i.e. 27.9%—-84.4% of that of the seedlings (0.102 6
mg-kg™"), and Cd content in T2, T3 and T5 was the lowest, being 0.043, 0.038 6 and 0.028 6 mg-kg™', re-
spectively. However, the Cd content in the central stem of T4 rooted plants increased significantly com-
pared to the self-rooted seedlings, while that in those on other stocks was lower than in the seedlings at
varying degrees. The Cd content in the central leaves in T1, T2 and T5 rooted plants was 54%, 55.7 and
54% lower than in the seedlings, respectively. The Cd content in the upper stems was different among root-
stocks. In T4, it was 0.047 mg-kg . Other rootstocks reduced the Cd content in the upper stems at various
degrees, and reduction in TS was the largest, followed by those in T1 and T8. There were significant differ-
ences between the self—rooted seedlings and plants on different rootstocks in leaf Cd content. In T4, the
basal leaf Cd content reached up to 0.3 mg- kg™ and was significantly higher than in the self-rooted seed-
lings. In T1, T2 and T3, the basal leaf Cd content was 0.06, 0.068, and 0.057 mg - kg™' lower compared to
that in the seedlings, respectively. In T4, the Cd content in the central leaves was 0.233 mg-kg™', and sig-
nificantly higher than that in the seedlings, while in plants on other rootstocks, Cd content in the central
leaves was reduced at different degrees compared with that in the self-rooted seedlings. T1, T2 and T3
were 70%, 70% and 68% lower, respectively. The effects on Cd content in the upper leaves differed ac-
cording to rootstocks. For example, T3 and T4 significantly increased but others reduced it. Among them,
the decrease in TS was the greatest. Different grafting combinations displayed influence on Cd content in
the fruit. T1, T2 and T5 reduced it by 60.5%, 61.3% and 60.5% respectively, while T4 increased it by
41.6% compared with the self-rooted control. Among different treatments, the highest Cd content in fruit
was 0.006 4 mg-kg™', lower than the limitation of 0.05 mg-kg™" defined by GB 2762—2012. Rootstocks al-
so showed influence on fruit weight. T2 and T6 had a lower fruit weight than the control, but the difference
was not significant. Fruit weight in TS increased significantly and reached 5.79 kg. T2 and T3 greatly in-
fluenced fruit shape index, but others showed no influence. Rootstocks affected skin thickness, and the ef-
fect was significant in T1 and T4. TS had the highest sugar content (10.53%) in central fruit tissue. T4 had
the highest sugar content (8.03%) in side fruit tissues , and T2 had the lowest value of 6.07%. [Conclu-
sion] Under Cd stress, grafted watermelon on different rootstocks had different Cd absorption capacity and
Ca distribution among organs. The Cd content in different plant positions followed a descending order of
base>middle> upper part. In root, Cd content is influenced by rootstock genotypes. Our results showed
that T1, T2 and T5 had the lowest fruit Cd content and T1 and T5 significantly reduced the Cd content in
all plant parts and improved fruit weight with no significant effect on fruit quality. These rootstocks could
be suitable for grafted watermelon planted in heavy metal polluted areas.

Key words: Watermelon; Rootstock; Cadmium; Accumulation trend ; Quality

WEHE 2 VAt BRI B RIF & a6 Sl dRr, PR TS G XY AR KR B R
AL, R C 2O B Y £ 255y 2B T LU S S s AR ™ G 3 A
Yz —. TERHIIERGH, h TARZY AWIEFEIE  FE. ARk, WA 7E 4 [ A5 E AT T OBy &
FRREH R ZA NS MR E GRS EEARH SRR BT TR IR E R TS e R A R
G0 MTHRGEHYERMIELHICE FERMMRE @R T AR Y soa e R AT
TMEREZ L IER AR AT R =AY b AR A SRR B AT LA I AT B R Y



10

E A, A5 AT AT P TR A R A A T 520 1311

5, AT LA G BRI H] L, PR - g . Hoh
i AR AR R ARAE D it R IS 1 R 0 e, P TR
SRR R BN, O 2 AEHR o 52 B A b B2 5 T YL i
DXL, 200 S5 o AN T 50 5 1) - S A T A ik
50, TR 25 2R Ay 0 s DX G TR A S A3k 1 i
fitlh o

P4 JK[Citrullus lanatus (Thunb.) Manf.] DL H: 31+ £
DRA CH A O R AT 2, R AR T %
THPR R . TR P XS P SR AR 3™,
AEMRE RN AR 14 J7 h 2247, 3 AT AR T4 [ 7Y
JNEEV, 28 TR0 s A S T UL, S0 e 7 DX e el 2
e, FREEZEARTA 20002 a )L,
TRIEHAH ARG T 20 22 2045 HAS, Sif 2 4
ARG BB G F 5T (R BB 1
Mo TH BT 20 g 70450 OB G i H R 5
AV AR 7 v, A AR R 1 7 IS A i )
L, 20 T 28 90 AEHUR B RTH AR o M), AH G HY
PHIF A GO0 P TSR R Bl A 167 I B ™ |
B 7 iR S R e IR R R RE AR T
TR T R A 7R R P IR AR PO S50 T
KIE T HEAEH . Youssef G MFFY Kk BLig H2 1] DU
I 4 Cu® X B TN EE AR T, Arao S5 UBIFFY
FW], el LIRS A TR SE YRR R o (HIK
FEAEREAR VU N E 5 gy e se b, I, 285
DI R) BB A B0 42 B4 8424 FE Y5 YL 4 Ok L
L, WIS R 205 PO TR R 3 10 20 A1 5 B R AR
i SRR R ARG A S Rl LU Ry o 4 R SR TS YL X P
JRFVARFEE K SR S BB AR A

1 BPRPRS A

1.1 R s 57 AR

BRI T 20164F 4—7 A, 7EM R ARl K285 32 K
A5 TR T a0 5 b A T, Y VR 3 e R
JE AR & 543900 g pH 7.14 A HLJT 36.9 g- kg™ B,
fif 20 126.8 mg « kg AW 29.2 mg - kg R A
71.2 mg-kg ' FHE 724 5 14.8 emol (+) ~kg' %
0.83 mg kg,

HER P I R o < B4 8424, 1 W 5 4 il
ABRTAEA AL, BEA SR AN, SR IEFI AN TE
e
1.2 iK%

LA 8424 (fRIFR Z) Ryl , SR A T0UIG 422 1)

®1 WBAMESFRIE

Table 1 Rootstock types and sources
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No. Name Species  Source
T1  BFER BR TR R

Yelang Pumpkin Hunan Xuefeng Seeds Co. Ltd.
T2 BfRE2%5 BN HIERE AR A

Yelang 2 Pumpkin Hunan Xuefeng Seeds Co. Ltd.
T3 BFEE3S BN HUERE AR A

Yelang 3 Pumpkin Hunan Xuefeng Seeds Co. Ltd.
T4 A5 1S HT o HIERLARRA

Qiangzhen 1 Gourd  Hunan Xuefeng Seeds Co. Ltd.
T5  VHlgsRA: ML R RE BRI R T

Xijiaqiangsheng  Pumpkin Zhengzhou Fruit Research Institute,
CAAS

ST B A R T
Jingxinzhenwang Gourd  Jingyan Yinong Seed Sci—Tech Co. Ltd.

T7  FHFHAN ML FRENARAE
Qingpingtiemujia Pumpkin Qingdao Baoyou Seed Industry Co. Ltd.

T8 LGS BN At R R A A
Huangjindadang Pumpkin Luheng Technology Co. Ltd.

T6  HUKEEE HP

TR 8 MR L o A, PER 2 i 10
i S A T O VR S e, DA S22 v O e IR SR
Hi AR B A2, BREE 60 em , 771 300 em, Bl AL X 4H HE
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JH SPSS 10.0 Xf B #4758 11 7341 , 2K FH Micro-
soft Excel 2013 #MAER
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ME AT LLE R R AL A PO TR FRAR 3R
Cd BT LR S AREIA—E, TS TS
Tl AR 2250 2 43 ) be A AR P a2 32.6% 11 36.9%
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Fig. 1 The cadmium content in different grafted
watermelons roots
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Table 2 Effects of different rootstock—scion combinations on the yield and quality of watermelon

BHAE LR [ RIFE oOP Gl W)
Grafted combination Single fruit weight/kg Fruit shape index Peel thickness/cm  Central sugar content/%  Marginal sugar content/%
X 18 Control 3.73+0.18 de 1.05+0.030 abc 0.97+0.06 ab 9.27+0.78 a 6.93+0.67 ab
ZIT1 5.17£0.22 ab 1.08+0.020 ab 1.03+0.06 a 10.17+0.35 a 6.63+0.21 ab
Z/T2 3.43+0.32 ¢ 1.10+0.050 a 0.97+0.06 ab 9.70+1.23 a 6.07£0.25 b
Z/T3 3.80+0.72 de 0.99+0.060 ¢ 0.77£0.29 b 8.83+2.48 a 7.20+1.84 ab
ZIT4 4.52+0.57 bed 1.02+0.050 be 1.07£0.12 a 10.13+0.97 a 8.03+0.61 a
ZITS 5.79+0.40 a 1.05+0.010 abc 0.97+0.06 ab 10.53+0.83 a 7.20+0.30 ab
ZIT6 3.72+0.43 de 1.02+0.010 be 0.93+0.06 ab 8.87+0.67 a 6.80+0.10 ab
ZIT7 4.73+0.51 be 1.05+0.005 abe 0.87+0.06 ab 9.30£0.40 a 6.83+0.45 ab
ZIT8 4.34£0.35 cd 1.04+0.006 abc 0.90+0.10 ab 10.03+0.78 a 7.20+0.82 ab

T SRR NG P RER 22 235 (P < 0.05)

Note : The different small letters in the same column indicate significant difference at P < 0.05.
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