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Effects of La on the yield,quality and physiological indicators
of grafted watermelon leaves
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Abstract: [Objective] The paper studied the application of rare earth element La in grafted watermelon
production. [Method) Grafted watermelon on the foliage at straw period, incipient blooming period and
fruit expansion period were sprayed with 0,60,120,180 and 240 mg/L of La(NQO,), solution,the activities
of SOD,POD,CAT,APX and the contents of chlorophyll,carotenoids, MDA in grafted watermelon leaf at
three growing periods were tested. Per plant fruit setting number, single fruit weight,yield and total solu-

F could

ble solids of each treatment were measured and studied. [Result] The optimum concentration of La’
promote the growth of grafted watermelon. Compared to the control, the activities of SOD,CAT,APX and
the contents of chlorophyll,carotenoids in grafted watermelon leaf at fruit expansion period were increased
by 104. 83%, 14. 28%, 22. 29%, 29. 93% and 34. 29%; POD activity and MDA content decreased by
32.26% and 19. 34 % ;the yield of grafted watermelon increased by 10. 43%. [Conclusion) The above anal-
ysis shows that the most suitable concentration of La(NQO,), is 120 mg/L.
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FEVE A 7= R 5T 380 fs + La® ™ XI5 422 74
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2.1.1 w5 Z4%F £1EBR.7E3MEKNEA4
ASFREWR Y La® 4b F 4R 5 7 I 95 R e
2R E S P ) R AR 120 mg/L La®" &b
PRI HEVE N0t Froepon 2 28 8 i e . 4 A CK 4
BT 102, 97% A1 52, 53% ;5 g K H 180 mg/L
La’" Kb P I8 2 76 SN0 i honk s 2% . K
CK /T 41.97% , H2E S8 8k K F. i
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Table 1 Effect of La*" on chlorophyll content in grafted watermelon leaves in different growth periods mg/g
La(NOs )5 L T 46 1 ()]
ﬁﬁ%{?]/ Straw period Incipient blooming period Fruit expansion period
TiNOo, | WeEa AL nEEarb  wEKe  WHEL  WEKarb  W&Ke  0EAD  WEED
concentration Chla Chlb Chl Chla Chlb Chl Chla Chlb Chl
0 0.79£0.03 ¢ 0.2240.02b 1.01£0.01 ¢ 1.4440.03 ¢ 0.54£0.02b 1.98+£0.01b 2.03£0.01d 0.7140.03 ¢ 2.7440.04 d
60 0.99740.14 be 0.3040.06 ab 1.2940,21 be 1.6440.14 be 0.62+0.12 ab 2.26+0.21 ab 2.40£0.08 be 0.8940.02 ab 3.2940.07 be
120 1.604+0.15a 0.45+£0.09a 2.0540.23a 2.2540.10a 0.78+0.14a 3.02%0.23a 2.6440.16 ab 0.92+0.06 a 3.56+0.22 b
180 1.4340.05 ab 0.43+0.01 a 1.8640.05 ab 2.0840.04 ab 0.7540.01 ab 2.8340.05 ab 2.8840.12a 1.01£0.06 a 3.89%+0.17 a
240 1.2540.13 abc0.424+0.05a 1.6740.18 abc 1.89+0. 13 abc0.6940.12 ab 2.59+0.25 ab 2.1840.14 ¢d 0.77+0.08 be 2.94+0.17 d

TE R LSD A 8 . [/ 51 B Jm bR A W) /AN E P30 P<C0. 05 2R B35 KF. TR,

Note: Using LSD test, different small letters represent significant difference (P<Z0. 05). The following tables are the same.

2.1.2 XY M E4F K2hn.La" bHES
TIREEVG R o 8 P RS R, EM SR
A8, F 120 me/L La®" Ab B A 16 3 9 )t J v 2%
HAE MR E R . CK & T 85. 002 Al

69. 39 % ; B NI 180 mg/L La’" kb ¥ i) 55 4 75 R
MAEmEHE PR S ERE, 8 CK 5 7T
35. 71 % . MMl R 240 mg/L La®" &b 3 i 45 4 7
JR MR s P RSB T CKOMY T CK &
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Table 2 Effect of La’*" on carotenoids content in grafted watermelon leaves in different growth periods mg/g
La(NO, ), FER K/ (mg + L) 5 6 61 W
La(NQO;)3 concentration Straw period Incipient blooming period Fruit expansion period
0 0.40%0.02 b 0.49%+0.02 ¢ 0.70£0.03 b
60 0.4340.07 ab 0.4840.10 ¢ 0.8540.03 a
120 0.74+0.14 a 0.83+0.14 a 0.94+0.03 a
180 0.63+0.03 ab 0.72%+0.03 ab 0.95+0.04 a
240 0.5740.02 ab 0.60=+0.09 be 0.6140.10b
2.2 La WMABEKPEHEEANTFEBEREL SOD ¥ ¥ 35 5 &, 0 il 58 CK #8517 76, 91%,
REGHIR M 66. 692 Fl 104. 8370, 22 5 35 I ) ik 3 K -,

2.2.1 SOD #&H 3 FEH,La" LbF¥IH F 87
T IRV N i SOD 3§ PR, 78 1= 1 L 46 46 1)
5i% M, 120 mg/L La*" 4b B A% 16 4 75 JR | B

R VE T B () SOD i M 78 12 I K B2 T %, 3
F B E La® AbBRAI I B SOD 36 P R s B 1y
/N CK,

#x3 L' MABEKBEEALMHE SOD FEHRZE

Table 3 Effect of La*" on SOD activity in grafted watermelon leaves in different growth periods U/g
La(NO;)s Ji i HefE/(mg + L7 fih ) h A6 fiz 3]
La(NOs); concentration Straw period Incipient blooming period Fruit expansion period
0 14.25+1.23 d 16.424+0.99 ¢ 9.53+0.01 ¢
60 18.96+1.23 ¢ 22.13+2.41b 15.04+0.25 b
120 25.2140.69 a 27.3740.46 a 19.52+0.71 a
180 23.0040.92 ab 23.4041.80 ab 16.63+0.20 b
240 20.9240. 22 be 22.04+1.35b 10.31+1.48 ¢

2.2.2 POD &M F£4 BxR,La’ AR T &
BVt B g POD 35 1, 76 i i 307 | 56 48 359 Az R
1,4 120 mg/L La*" 4b B AY I 32206 IR B POD 1%

BT R T TR E A R AR A
PRI Rk R IR 240 mg/L La®" 4k 1Y
IR HE VG POD & P -7+ CK 1 125. 6120, 3t

PR ALK CK 19 65.8696,59. 400 FI67. 7400, BIMCBTREMREE 9 La® " A0 HLE X 3L PG N7 £ T 3
SR EIMN B E KT, POD &AM AT F,
F4 L WAREKBHRZEARLHNF POD FHH N
Table 4 Effect of La*" on POD activity in grafted watermelon leaves in different growth periods U/g
La(NOy); B E/(mg+ L1 i 40 IR £ i IR
La(NO;)3; concentration Straw period Incipient blooming period Fruit expansion period
0 86.5541.57 a 87.9941.14 a 102.534+4.26 b
60 71.3041.46 be 71.84+5.06 ¢ 74.0145.02 d
120 57.00%2.31d 58.21+3.61d 69.45+1.72 d
180 67.0342.20 ¢ 78.94+1. 81 be 81.8743.81 ¢
240 74.94+£0.40 b 82.97+£2.88b 128.7941.30 a

2.2.3 CAT #&MW £5 BoR.EMEW HAEY,
FTREWRE La IR & T BN A
CAT 1% %, i 76 B2 )R 4 g 1 6 vk B La® ™ A 30 2
PO 7 CAT 36 PEREAR ., Hodr, 76 1 & 39 L 45 1k
1,240 mg/L La’" Kb FRAY IR H2 V5 N0t - CAT 36 1%
A3 R X BRI 173. 01 %5 Fl 154. 85 % , 16 4% Ab 3 v %
1R o T R I A0 0 o i v 3 La® ™ Ak B A% 06 4 7 I i
J CAT 3 ¥ 45 4b 38 rp d AR, A 8 X B
63.57% .240 mg/L La’" 4B 475 Rt i CAT
TG AR AR K T A L A KR R T BRI L i 1T B

M R Y La A BXHIG B 78 N = Ak T
FLORHE VTR A B b A B R S B,
CAT ¥&E M I i b Th, A K5 ) La® i 5 2
I AE AR 2 AZ I CAT WG PR Z TR

2.2.4 APX &M £ 6 Won, M EY G,
2 K . 120 mg/L La’" b ¥ I #2 95 JIN it i+ APX
TP e R BE 21, 96 96,22, 63 % Fil 22, 29 % 5 1
s 1) IR 4B, 240 mg/L La®" 4b B % 1 43 74 J -
F APX {1 43 i 30} B 66. 72 %0 Fl 154. 85 %0 . 7F
25 Kb PV g R T R R T L 0 R MR B La® T b B
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RPN - APX S5 PO 25 A B A AR DO O IR SRR RE AR T M R R g APXIE R i e b v
(¥ 63.57 %6, 22 5 K B 0 F K. La’ AR BEXS IR @ La™ ARBRME A5 b APX 3 P AE AR R A0 I
PG i APX G PRI S0 S Xt CAT M Jh. A K e F e
L, R B IS PR R ) La® AR BRAE 3 AN A R
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Table 5 Effect of La*" on CAT activity in grafted watermelon leaves in different growth periods pmol/ (g« s)
La(NO;); Fis i/ (mg+ L1 i 1y /A6 s T34
La(NO;) 3 concentration Straw period Incipient blooming period Fruit expansion period
0 0.22640.009 d 0.23740.007 ¢ 0.14040. 004 ¢
60 0.27240.012 ¢ 0.26840.007 ¢ 0.16040.071 b
120 0.306=20.009 bc 0.32140.001 b 0.160£0.001 b
180 0.33940.026 b 0.334740.031 ab 0.1684+0.011 a
240 0.39140.013 a 0.36740.021 a 0.08940.006 d
F6 Lo’ WARAKHEERRTF APX EEM 2N
Table 6 Effect of La*" on APX activity in grafted watermelon leaves in different growth periods ymol/ (g s)
!
La(NO3); B /(mg « L71) fif & 40 isRia ] i 30
La(NOs); concentration Straw period Incipient blooming period Fruit expansion period
0 0.60140.012 e 0.62340.018 d 0.83940.016 ¢
60 0.67940.008 d 0.70040. 006 cd 0.914£0.018 b
120 0.7334+0.011 ¢ 0.76440.024 ¢ 1.026+0.018 a
180 0.8284+0.010 b 0.87840.058 b 0.876740.036 bc
240 1.002+0.033 a 1.31040. 055 a 0.72140.012d
2.3 La" MABEKBPEHEEALTHF MDA &2 VTN AR R Ge = A4 T EH A E .
A £7 Lo MREEKBEREETE MDA &880 %00
METATLUEN. 55 BAAL, # 3 44K Table 7 Effect of La*" on MDA content in grafted
H L3 B R R G La® b Y A T 5 402 76 T watermelon leaves in different growth periods nmol/g
7 9 AN
Fig MDA & b, e fh 8 3] 46 26391 L 1 R 120 el H WL
1L 52/ ‘;i/ Incipie Frui
mg/L La' AbSRAIG BT RN MDA & A5 (el D S booming  cxpaasion
.a )3 perio . .
% BRI 79. 49 % ,85. 43 % 1 80. 66 %6 5 7E {1 &5 1] Al concentration period period
&6, 180 mg/L La" b B 15 42 7 T B MDA 0 23.214+1.38a 46.67+1.71a 48.20+1.78 ab
e N a y 0 N , = 60 20.87+1.30 ab 41.622+0.87 bc 45.32+5.74 be
S AT BB 78. 03 %0 F 82. 58 %, A 4% A B £ 120 18.4540.61 b 39.8740.02 be 38.88+2.96 ¢
G T E N SR DRt - T SR X B 97. 93 %, B % 180 18.1141.26 b 38.5441.20 ¢ 47.207.77 abe
ﬁﬁﬁ{’&fgﬂﬁ La*t &ifiﬁxﬁ%?ﬁﬁf&ﬂﬁ%%?i? 240 21.644+1.40a 41.90£1.69b 54.16+0.97 a
V55 . FE N N4, 240 mg/L La® &b ¥1 (¥ 16 15 75 R 2.4 La" GEANFESRELRRNE MW
A MDA &8 b FF 2 % B 112, 37 %, i34 B I & L’ Xof f6 2 P JTC5™ &5k 1153 52 6 TG ) 532 T 25 3L DL

BYE La' it TIRHRRIN A ZEE L E Xt RS,
®8 L MFEANFESRIRRNZM
Table 8 Effect of La*" on the yield,quality of grafted watermelon

. " . , o R SR/ %
La(NO ) Bk A T PR ke " R Y o soluble olide.
. _ . ) ¢ JNK PR/ kg = Total soluble solids
R E/(mg « L™ Per plant fruit Single fruit . (kg * hm™—?) -
. . . Yield . . s 4
La(NOj;)3 concentration setting number weight Conversion output .
Centre Edge
0 1.54 b 4.30 ¢ 132.40 b 39 720 12.0 a 9.5 a
60 1.58 a 4.50 b 142. 36 a 42 708 12.1 a 9.4 a
120 1.58 a 4.63 a 146.21 a 43 863 12.2 a 9.6 a
180 1.53 b 4.42 b 136.05 b 40 815 11.8 a 9.3 a
240 1.39 ¢ 4.32 ¢ 120.33 ¢ 36 099 11.9 a 9.4 a

F 8 Wn,La’ AR W R IR VT RAY AL 240 mg/L La®" &b 38 & £z 75 JI AR T g X B Y
JIE, 1 T B v B ) La® Kb BRI A A BRI . 90.26% . 4% La’" b X 9 I B I ¥4 A ) 7
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$E15,120 mg/L La®" 4b P16 #2755 I 5 48 % R
BT 7,67 % ORI B, La® kb B P R S
P 5 ) 6 B H ARG I 5 0 0 R A 5 0 R AR L L 120
mg/L La’" 4b ¥ 5 45 75 7= 1 42 7 1 10. 43%, 240
mg/L La®" Ab BLI5 22 75 )R 7 B A REAR T 9. 122,
La® Ab 2 06 2 V4 IS 52 0] 95 1 [0 4 & k1) 52 i)
ARBAE . 120 mg/L La®" &b BEAY fd 75 I o0 5 30 %
A I 490 X BB A3 B 0. 2% A 0. 1%,

3 i i

S VR FE R v A R A RGBSR 4 R
ECAEN L &AM, EL KRG HESRML M A
Tl 55 Sl 4 S I B9 vh R B A B B i AE i it 4
Eom et A B MERT Y, AR R,
R R B A La’ T BB AR K M R I 42 7 I
LRF A, JU AR AR A 0 H v R R O B L X
Al REAE R La®" HAT U SE A 4 A K 1 L 0 I 42
PRI R R PR e T A . TR B Y La®
b FRAE PG N 2% R & e 3 A AR K i 2 okt
HE AR S 8 | 223 AR I T IR 1 X L R B
JrE R B La® b A A K5 2 % 78 R B o
HEESETMHAER, 2808 M RETSEDE
WA R R K =SSR ERPLSE R
MaRE, KA R SRR, AR R T
WREERY La®" O 40 3% 2006 A 4L 20, 48 53 70 14 % B 2R
KA PRZEA S FEOEIA S N Z BN HE 2 — 25 sl
TSR E .

TG W ] 28055 2 A o RS T S i b 2
FEE ROSGE M40 - ROS RE 3 sh g i A AL I ik —
I ARG B AL = P Y —#E (MDA) %61 . MDA
ot 2 A S5 S AN 40 i 1 22 AR W) T RE O T AR 1Y)
Tl SR A D 7 200 it 25 %) 45 40 5 Dy i 35 8L L 7™ 1 Ao
SIERAMEIET: . LML R G AR K B BR ROS, {47
HEY) A0 BB 2R G, R S A BT A O . 7E oK AR
AR ZEER Y LRI R I B 6 AR AR i 4
FARGEA TR IF AR S b
MR AT E L IR 56 R B, La {4 9 1
SOD.POD.CAT ¥ L J+. MDA & & TR, Ak
B 20 O B R R W T A La® AR Y M g
SOD.CAT F1 APX i3 % , A% POD {4 5 MDA
. X5 W ST g A RO 58 e — 8.
POD Z: 50| 2, % /) S Ak LR/ 5 0 4 19 2
KEAMAE . POD IEPEREAL, X 7 fE & La’* &b

AR PRI B VA K R 22—, La® i g4 v
JRAEF b SOD,CAT Fil APX I #4255, 3 % ROS
FEREAK i S 300 MDA FLZ LA F T 58 5 78 T4t
WETE RN . WL 3 A ARFEA KL CK
) MDA & & K #8 T b B 41, & 5 ik )
La’" ¥E A [6] AF K i3 6 79 )k 5+ CAT fl APX %
35 PE 5 % MDA & i AN TR . Xl RE & il T
La®" GE b v I A 4 L VG JICEE {0 &2 01 R 46 46 3008 5%
A RKIE RS TR R A L’ R R R T
AL B S P L AR T MDA &4, T 78 g I 3%
Az K2 BB R A La® e I e A
B BUA ARG R TG M 2 B 2R S 30T MDA
MFLE .,

W AR /N8 N R A AR il
W 3 A it AR T B AR A O s
et ARG R, La®t 0 P R R S
Jo ) 5 ) 3¢ B0 H o IR AR 1) R 3 T AR B 1Y
La®" fe 4 vy A KL 5 B0 I, DA 484 in o437 1 AR ™
b, I SR S O M A B s i TR La’ AR
T AR T AR B T AR A St SR S TR A R T R
. SiEARE N ROt G aR S5hA RS W
FE o M & B0, PRI ) AR RS AR S e S B
O3 ] RE R B R B Ak O M T R T AR et
FNERG EAOREM IR TORERE T 15
PR Z A Y T s BV RS T T
RV DR Y S IR, I R T A 1 A
TrE, RIEBAFITLE R, L 120 mg/L La*™ M- & m
Tt X P I Az K K i s L R 5 R A I, 180
mg/L DL b5 i BE La®™ Ab #1000 25 9 i 7 I A 4K
o AV JHL 7 R T
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