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Abstract:[Objective] This study is to obtain the intellectual property status and confirm the re-

search focus and development trends of domestic

marine biofertilizer. [ Methods)] Domestic public
Y EHE.2017-12-06

EZE® 3 KA996—) I AR A, FZ NI A
WV T % 5 R R BEIE analyzed from annual number of patent applica-

patents on marine biofertilizer were searched and
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VB TE % 5 ) FHAF 5T - E-mail : mzxyjiang@163. com., dong province leads the country in the field of

cy. [Results] The amount of patents on marine

biofertilizer is growing rapidly, especially Shan-

agricultural application of marine bioresources,
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and Guangxi is at the forefront of the country. The number of patent applications from enter-
prises is much higher than institutes and universities. 62% of the patents involved in the rele-
vant process are the simple materialization of marine raw materials processing techniques, the
others are the use of microbial fermentation or enzymatic hydrolysis techniques. The word fre-
quency analysis of all patents showed that algae was used most frequently as raw materials in
marine biological fertilizer. [Conclusion]JAlthough marine biological fertilizer has a broad mar-
ket prospect,the research and application are still in the initial stage of the collection and utili-
zation of raw materials. In-depth exploration and utilization of marine microbial resources can
promote the upgrading of biological fertilizer industry. Guangxi owns abundant marine biore-
sources,also accumulates experience and foundation in microbiological industrial application.
Researchers should make full use of marine microbial resources to enhance efficacy of original

biofertilizer on the basis of utilization of marine materials to promote the development of green

agriculture in Guangxi.

Key words: patent, marine biofertilizer,word frequency analysis, proposal
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Table 1 Word frequency analysis of patents on marine biofer-
tilizer in China
I bl o KU
number Key words Word frequency Weight
1 #il & Preparation 195 1.000 0O
2 W Algae 129 0.970 0
3 NEA} Fertilizer 96 0.920 0
4 A9 Biology 63 0.840 0
5 A HLIE Organic fertilizer 32 0.810 0
6 A2 7% Manufacture 51 0.800 0
7 V£ A= 9 Marine biology 23 0.780 0
8 4= ¥ Microbiology 27 0.770 0
9 Wi Aactivity 28 0.770 0
10 ¥ V¢ Marine 30 0.773 3
11 M1 AE Foliar fertilizer 14 0.749 2
12 B Slow-release 15 0.743 8
13 13 Soil 20 0.738 0
14 2 4 Compound 20 0.7350
15 2f4fl Spore 12 0.729 6
16 I Fermentation 16 0.7217
17 D1 5% Shell 10 0.672 5
18 H1 72 Chitin 8 0.641 5
19 1% B Controlled-release 5 0.6335
20 B # Mycete 6 0.6310
21 Wbk Strain 5 0.626 3
22 T Actinomycetes 6 0.614 2
23 WA Kelp 5 0.613 5
24 M Bacteria 5 0.601 1
25 FEUF Oyster 4 0.599 4
26 5% Crab shell 5 0.594 8
27 # e Bacterial manure 5 0.592 0
28 ¥ Phacophyta 3 0.555 9
29 ¥ Scagassum 3 0.553 0
30 X UF Penaeus orientalis 2 0.536 4
104

o] HZ
20

X%

i
2534

I}

|
>
o

§ v
B
i
=

E
¥,

&

P 6 TR AR W AR 5C & R IR A3 00 A

Fig. 6 Word frequency analysis of patents on marine

biofertilizer in China
3 #ig

2o X [ PN R T AR ) IR AR DG 2 T A gk
Ay i e 73 M« m LTS o B T 05 9 %t 1) S 3%
FE T R RO e b A e ok e e it )L R 2017 4F 11
HATFL R HCR 3k 400 231, FWNEHZ LA
ARV KR LR AL T AU A XA A A R AL
F 5T Be B LA A AR T R BT 4 AL ) B RO
FIRBORGUR A HF5T 5 TF S U W T 5 AR Wy Al vz T
GURA T BT . L HEAR SR E i
TR R Y ) B AL A B85 6000 DL b, U B g
AWy BEIRAO B T A AT Ak T W) G B B A R it — AP T
RABACE AR T B, WHEN R R, 2 /] A A
T RHIF e A5 B Sy AR 158 ] 2 00 9 3 A HE e i
Sy i A AT 5 BHIF e A0 0] 9 T A W IROT A R
JRCR A L A A A

4 XTEBFEVMERSNEZREN

4.1 MENTABFENREFLZNEENE
PG 5 DA A ) AL T R A0S b XA L L BR
SRR 22 B 2 Ak, 5 Al i v 2 DT A e Ak T
R A 3 U W1 P B — S BT R AR W S IR OT R Ak
fil o S DS 5l DX BSR4 A2 R )T P
FEA LR 7 M ALK e R T2 . ARG T P Al
b PRI R0 i R LA R 5 i U A BT AR
Py HE Ak e J KB 3B S AT b N R TR G Y S 4. TP
MRS 1595 km, i 2 [ G R R IE 900, ¥
MEVR BT ALE 1 0002 J7 Tk, B is Qe Bk ik i IX
AN AR WO R R I E RN, H)T
VU R 22 D A ARG B I A% e 1 7 Mk 4 v T LK
(o VE U RS T8 TR GDP fE [ R 3 b [
5 AL i L DXAR LG L AL TR L AR B
FEAERFRW] ) VU TR A BT IR SR AT R Y

Guangxi Sciences, Vol. 25 No. 1,February 2018



BERM 7 RE A B R4 1 7 M A A3 RIS R
IE5 )V B R B T A S B BT BB Y
RISk (0 28 T 1Y K R, T Y v A R 4R IR R OR
.
4.2 MBEFFEVRZOCEAROHELNE

HBi T PSR T AR W R R T & ) b, SRR 23
Ry AR T B AR AL B . 285 10 AR PR
L IR EMA IR HATC &S K 2 25, mAw
T T HEUCR AW 7 5 USR5 BT R ROR S 5 T
YARAT T Al P B e BE DT A I T RO TP
IR 9 B HE i o) 50 R A7 A W B R R B Ak B L 2 8
W SR TV A IS B R R a3, IRl 7 F R i
JiRRk ) 7 R A Ak B A 3 T2 B o Ak T Bl T
e A, T 7 U R Tk e i A Bl 2 i 5 Ak T 3
g ETbES BT A PSR R AR S P [
AR H (Azospirillum brasilense) . Ki 5 25 1@ 7 #H
(Bacillus subtilis). M &K Z¥ # ¥ W (Bacillus
licheniformis) Fl f# V€ ¥ 2 4 #¥F ® (Bacillus
amyloliquefaciens) 55, I RE 1A o7 [ 2 . i W e 4 L A
WA A= | b M 45 4 B8 | B0 AR W A R Bl KA
FLAT o5 J5L T 475 B0 1 1) A ) o T L g
7 55 1 VE JEUR RS G L RE S IR R i DR U B TR W o
P BEAS I T 9 3 SR RH B B RE ) AN s R L, {H
FI A B34 Py RS RE I T R DR 78 20 20 1 Il b B 05 A
Aab B A DR A R INE TT BB A 3 0 [ 8 PR b DAV
RT3 B AR AS (0 T PR T RE HL A )T R B N R st
() BN 418 DR <Al T 3 3 R R A ) ¢ U ) b B i
F) 2~10 ACH HARR Bk 19 W A 35 4% AR AR
ZFEVE  BENE A i v A ) N R (R A R D BB T
AR DR , B AR I T JBT I VE A W T
Tl DR AT W] BB AR T AR W IE RO AZ L. R
T AR WML R B A0 52 G 1 SCBEAE LA 4 AN D7 T

= 100 |
2
=< 80 f
HT -
o5 &60
R e @
W2 840
Hg 2
E 520 |
K&
2 0
F

a
AR Year

— JR R4k 4L BEPhysical or chemical treatment

------ ® JFURHAR IR A A ddition with marine microbiology

== > JFORHR 1% 4 ¥ Addition with common microbiology

— JFORH i fFEnzymatic hydrolysis

7 3 A IR ) ) 3 T2 e A K R i

Fig. 7 Trend of manufacturing process of patents on

marine biofertilizer

IoAE 20182 A H2565% 1M

1) FLAT R IR 085 1 V9 A 0 ) DR 7 7 06 77 1 5 2)
T PR A P e U T 2B s ) S i PR A= 1
X AR e PRI B3 IV RE 5 4) X AR A ) ) B 48 1
WRCR
4.3 MEBFEVMEMTZHANSENE

NS M AT AL 1 2R 48 22 i DA T A ) IR
F 4 v A R — 0, G O ) RHE e A5 F 242 BE 0 72 R
ANA BT B R s MBI L D i AR
HEE P 2 VR B Bt 73R Bl AR S BT R
AR A Aiall T B 42 A & A AR = dh B R AT
T EAOUEWIR TV AR IR AR W BT IR OT AR 5
T S A0 B i 2 E— 0 B v AR B BT L 75 A A
HIF 5 BEU AT BLAT BT A il B s L iR 7
SESEE I R B R ER Y P 2% A R I P ) B
A7 U A MR Ml s 52 AR 40 I8 BT S i ) A S A
b 3 [ A L FHTT P A T A ¥ 3 A W B IR 5 0 T
AT

SE -

[1] ZUYSAL O,OZDEMIR F O, EKINCI K. Evaluation of
microalgae as microbial fertilizer[ J]. European Journal
of Sustainable Development,2015,4:77-82.

[2] SAHU D.PRIYADARSHANI I.,RATH B. Cyanobacte-
ria-as potential biofertilizer[ J]. CIBTech Journal of Mi-
crobiology,2012,1(2) :20-26.

[3] PRAKASH S, NIKHIL N. Algae as a soil conditioner
[J7]. International Journal of Engineering and Technical
Research,2014,2:68-70.

[4] SONG T.MARTENSSON L,ERIKSSON T,et al.
Biodiversity and seasonal variation of the cyanobacterial
assemblage in a rice paddy field in Fujian, China[ ] ].
FEMS Microbiology Ecology,2005,54:131-140.

[5] SPILLER H,GUNASEKARAN M. Ammonia-excreting
mutant strain of the cyanobacterium Anabaena
variabilis supports growth of wheat[J]. Applied Micro-
biology and Biotechnology,1990,33:477-480.

[6] BERNARDESR F B,CARDOSO A F,DE DEUS BER-
NARDES M H. et al. The effect of different sources of
N combined with marine algae on corn plant develop-
ment[J]. Australian Journal of Crop Science, 2016,10:
1393-1398.

[7] ROMANOWSKA-DUDA Z,GRZESIK M, OWCZARC-
ZYK A, et al. Impact of intra and extracellular sub-
stances from cyanobacteria on the growth and physio-
logical parameters of grapevine (Vitis winifera) [C]//
Proceedings of the 20th International Conference on
Plant Growth Substance (IPGSA). Spain: Universitat
Rovira i Virgili,2010:118.

105



(8]

[9]

(10]

[11]

[12]

(13]

[14]

[15]

[16]

106

AL-KHIAT S H A. Effect of cyanobacteria as a soil
conditioner and biofertilizer on growth and some bio-
chemical characteristics of tomato ( Lycopersicon
esculentum L.) seedlings[ M. Riyadh: King Saud Uni-
versity,2006:1-190.
KHALIL H M A,HASSAN R M. Raising the produc-
tivity and fiber quality of both white and colored cotton
using eco-friendly fertilizers and rice straw[ ]]. Interna-
tional Journal of Plant Research,2015,5(5):122-135.
PICHYANGKURA R. Application of chitin-chitosan
from marine by-products in Thailand[C]//The FFTC-
KU Joint Seminar on “Improved Utilization of Fishery
By-product as Potential Nutraceuticals and Functional
Foods™.
194.

CHEBA B A. Chitin and chitosan: Marine biopolymers

Bangkok: Kasetsart University, 2014: 190 -

with unique properties and versatile applications[ J].
Global Journal of Biotechnology &. Biochemistry,2011,
6:149-153.

DASH H R,MANGWANI N,CHAKRABORTY ]J,et
al. Marine bacteria: Potential candidates for enhanced
bioremediation[ J ]. Appl Microbiol Biotechnol,2013,97
(2):561-571.

LEE H S.KWON K K,KANG S G,et al. Approaches
for novel enzyme discovery from marine environments
[J]. Current Opinion in Biotechnology, 2010, 21 (3):
353-357.

HAN J P,LUO Y H.YANG L P,et al. Acidification
and salinization of soils with different initial pH under
greenhouse vegetable cultivation[]J]. Journal of Soils &-
Sediments,2014,14(10):1683-1692.

B TR T RO Y R 25 9L AN
B4R, 2015-11-17(1).

HUANG X, ZHANG T. The first marine microbial
pesticide to industrialization[ N]. China Science Daily,
2015-11-17(1).

Rttt A ) PG M R R P R R SR A AT T L T
THR5,2014(2):169-172,178.

[17]

[18]

[19]

[20]

[21]

[22]

LU H S. Analysis on scientific and technological de-
mand of Guangxi marine industry development[ ] ].
Guangxi Sciences,2014(2):169-172,178.
X E ). )TV P B 1R R e
(1. Al 4, 2011(3) £ 1-8,

ZHAO Q G, HUANG G Q. Guangxi agriculture: Op-
portunity, achievement, problems and strategy [ J].
Journal of Agriculture,2011(3):1-8.

T A . )V AL AR T I T IR A FH UK 5 O k5K w F
5e[J]. AR, 2011(5) :154-158.

YANG N Y. Study on the current situation and devel-
opment strategy of marine resources in Beibu Gulf of
Guangxi[ ] ]. Academy Forum,2011(5) :154-158.
ZEt L H AR, AR AR T T R & U R R 5
(1], IR AN, 2017(2) £ 49-56.

LIS Z,GAN R D, LI G S. Accelerating the develop-
ment of marine economy in Guangxil J ]. Guihai Trib-
une,2017(2) :49-56.

JAE K A T WL SRR A A R Y R B Bt
R = AR R AR R B L], b B 3 5 AR KL, 2015
(1):12-17.

ZHOU F Y, LU B,GU ] G, et al. Chinese microbial
fertilizer features in its developmental stages and a dis-
cuss on the third-generation product innovation[ ] ]. Soil
and Fertilizer Sciences,2015(1) :12-17.

VESC L Ih I 2 . R AR I e B BT S B TR R
A e g R LT AR 2 75,2016 (1) < 1-6.

XU J G,SUN T,LI S. Application of microbial fertiliz-
ers in agricultural production of Chinal]J]. Crops,2016
(1) :1-6.

AR TRAC AR BOBUT L S TR RUE ) 2 AR BT
LI, A E R B e 11,2010, 25(6) : 651-658.

ZHANG S,ZHANG C S, TIAN X P, et al. The study
of diversities of marine microbes in Chinal J]. Bulletin

of Chinese Academy of Sciences,2010,25(6):651-658.

(GRS R EE)

Guangxi Sciences, Vol. 25 No. 1,February 2018



