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W) i (Thirumaran et al., 2009a, b; Prajapati et
al., 2015; Sridhar et al., 2015), 348350354
YU H Y E 77 (Rengasamy et al., 2015), Jd/>
B JTUER Y BB 2 9 19 % (Jayaraman et al.,
2011), WARVEIR R D EEBOK SRR T, g
E B A2 (El Kaoaua et al., 2013), JlZ% =
ERJBN A T /INAZ B LSOV (Tbrahim et al., 2014)
DL IR (Alitken et al., 1965; Roberts
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Tab. 1 Effects of seaweed extract on the growth and
development indexes of rape under different

treatments
Aib 3 PR (cm) ZEM(em) IR (em?)
ke 200 f%  19.63° 10.37* 56.1°
T B¢ 400 % 19.7° 9.67% 52.07°
ke 600 f5  19.43° 9.43° 51.37°
X B2 19.07* 9.13° 50.37°

Y F PRGSO AR R/NG FREZFRAE 0.05 KT I
245 i 2 (Duncan ).
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Tab. 2 Effects of seaweed extract on the growth and

development indexes of Chinese chive under different
treatments

Ab 3R MK (em) K (em) M9E(mm) #HH(cm)

ik 200 % 23.65° 10.89* 5.367" 1.1489°

Fi B 400 £ 24.37° 11.28" 5.656° 1.1267

Fi B 600 £ 23.56° 11.4* 5.656° 1.1611°
Xif B2 21.31° 10.52* 5.133° 1.06

e RS EARNG TR 0.05 KL
245 1 2 (Duncan 7).
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Tab. 3 Effects of seaweed extract on the yield of rape
under different treatments

bk NX R AR SR IRALE
(8) (kg) (kg/hm®) (W22 {E(%)
FikE 200 f% 1157 2.93*  19511.11° 20.27
TR 400 % 96.67°  2.55®  17022.22% 4.93
Tk 600 5 84.3° 249%™  16622.22% 2.47
XTHRZE 81.53° 243" 16222.22° —
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245 1 2 (Duncan %),

b3

H 2 4 T LUF Y, I st A ) A B i
F14) g P IO, B R e AR SR Y 7 e T
FEBOR B 200 1% . 400 1% . 600 {54 FEfYE
SRR N e e WA,
Hyr &7 EAR KB AR T 17.55% .
42.66% . 32.21%, HGUEIT A% B 400 £5>Hi
Bt 600 fE>FkE 200 fi>X] B, £ 4b3 b DLt
PEEIBORAR T 400 5% AE S 1) Ab BRASCR B 1 2
23 BERREINE/MNEZMEZAERES

E Xm0

ME 1a HAfLIE H, S5XTRAMELL, G
P R EORAN ] e JBE b B 6E /Nl 32 - B o



BEAER AR MR ER OB /NI AE SR A G L 7 8 L BT Y 52 I

F4 BERNEARRELEWNER~EN
2 im
Tab. 4 Effects of seaweed extract on the yield of
Chinese chive under different treatments

KR PR SXTRA
(kg)  (kg/hm?) TR2E{E (%)
FikE 200 £ 1.14% 1.36"  9090.67%  17.55

MhF HbRTE(g)

Wik 400 i 1.38° 1.66*  11032.00° 42.66
ik 600 fF  1.28® 1.53"  10224.00°° 3221
X HE 21 0.97° 1.16°  7733.33¢ —
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Fig. 1 Effects of seaweed extract on photosynthetic
pigment values of rape and Chinese chive leaves under
different treatments
T a. ANEVR BB TSR BRSOt G R S i
BURZ IR ; b, AN [ ¥ BE I 3R SR OB AR S Ao B R &
AR, HIE R ERE/ING FREERIRTE 0.05 KF E 22
5+ i 3 (Duncan ).

93



[RCE S S

RS BRRIUEAE R E AL R X/ it 32 0 3E 3 BT R 01

Tab. 5 Effects of seaweed extract on the quality of rape and Chinese chive under different treatments

AN i B2 E[c52
ik GRS eR A MR i AV M QIR | Y FR c T HE
(%) (mg/g) (mg/100g) (%) (mg/g) (mg/100g)
i B 200 1 1.79° 1.67° 22.34° 3.30" 2.76° 24.99°
i B 400 15 1.56° 1.54° 18.09° 3.68° 2.91° 26.52°
i B 600 {5 1.52° 1.56° 17.48° 3.12° 2.49° 20.99°
X B2 1.34° 1.38° 14.25° 2.49° 2.08¢ 19.29¢
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Effects of Seaweed Extract on Growth, Yield and Quality of
Rape and Chinese Chive

CUI Wei-Xiang', LIN Mei', LIU Zheng-Yi’, WANG Ming-Peng’, WANG Xue-Jiang*,
LI Feng', ZHANG Huan-Chun’, ZHANG Jian-She', QIN Song”’

(1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022,
China; 2. Key Laboratory of Coastal Biology and Biological Resource Industry, Yantai Institute of Costal Zone
Research, Chinese Academy of Sciences, Yantai 264003, China; 3. School of Municipal and Environmental
Engineering, Harbin Institute of Technology, Harbin 150090, China; 4. Worldfull Technology Co., LTD, Yantai 264003,
China; 5. Yantai Academy of Agricultural Sciences, Yantai 264003, China)

* Corresponding author, E-mail: sqin@yic.ac.cn

Abstract In this paper, we investigate the effects of foliar spraying of seaweed extract on the growth,
yield and quality of rape and Chinese chive that had been cultivated in a greenhouse. The results show that
seaweed extract can promote the growth, yield, and quality of rape and Chinese chive. Of the treatments,
seaweed extract diluted 200 and 400 times exhibited the best promotions of the growth, yield, and quality
of rape and Chinese chive with significant increases in the photosynthetic pigment, soluble sugar, soluble
protein, and V¢ values.

Key words Seaweed extract; Rape; Chinese chive; Growth; Yield; Quality
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