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Plant Cell and Tissue Culture, Virus-Free Propagation,
Cell-Engineering Based Breeding and Their Industrialization

and Patent Protection in China
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Chinese Academy of Agricultural Sciences, Beijing, 100081, China

Abstract: Plant cell and tissue culture, large scale propagation of virus-free plants, cell-engineering based
breeding have been widely applied in China and have achieved many in improving survival situations of
plants, animals and human beings, as well as promoting social development. More than seven thousand
bio-R&D enterprises are developing in China. The present paper presents and analyses patent data of the
above R&D domains from year 1985, when China patent law came into effect, to year 2008 in China, and
suggests to address more efforts to novel frontier of R&D, and protection of intellectual property rights.
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R MRS R A A AR AT IR B AR OO e A A PTR R
BT E R B BOR TS, — SO R A AR T s 7 R AR Ao B T A4k, R
HETABARIEMA . BRI R 255 T RIS TARK I A AN s IR P A th 22 i Ve ik
KAt FERGE ARG R R, R YTRERI A, IR AT PURAIEE; AR ACRT, BRI
R HIEME RSN, GEXEL A BB g R AERBEREEEAT TR, BLAER A AME IR R
RS R EOa ez, Ha bl M TR E R sl T RWIOREETE, B2
fes ARINSE . REEE. Mk, BT KBTS 2 e PRl AR PR SRR AL A
HE. Samnd™. HilCASREDA R g 5 MAPh 3 TSR R fEFMh, MK
JEDIRIB7 B T S R ISR A A, AR AR HEE . BORARR T A A,
AR B v AR CR 7S5 D7 TH AR I BRI A 22 ah . AEFRIERRAE W47 & ) LZkE, BT
RPN BB EIRE 725778k, SR AL — 28 AE PRI AL 1R b of 18 J5E 2 v 7 B Ty K. e T ee s
SIRAT S Wl KA RrRh g, SR INAE . I SRR K B ROR RN S, APk
%%Tﬁ*i%ﬂj Ej(E(],ﬁl\:ﬁﬁz[l&17,18,19,20,21,,22,23,24,25,26,27,28,29,30,31,32,33,34,35] .

RIS . PSRN B R 2 RN R R S RACAIEYS 5 A FARNEPE
M UL G I PRI TSR (AR T 35— R VF A 265 1 £
(KRR L L MO SRR . N T T RIS B BAPDRSE R i 5
AL I TS 5 0254041421,

UL BURA 57— AP U BB (A BUEE) . TSR BB AT L1540 JLAR BEA L
TR BR R, SAEAAK A E RS L .

FIIERE PR EEARIE S HAb S AT RIS AN R, A A BB FERN B AR I T A AL 7 T
A B A LS,

13, YRR R RS TR

FU IR A S (A48 AT B PR 5 R ST BT 33y T [ A P AN, R 456 15 1
1 8038 AR RS Ty AL AL I AE

HIAEZy . /MU T BUR BRI SEAR ) B AR PR REINE & b RE . Y4957 JI RN Ta] L $ R %
K, POHNFE B SR Z N B, RIS e/ RE 28 78 1 R IR AR, HITR
A AT AT IR A 5 KT [ AR AR 7 IR & BAE A G, DAL, 78 BARES I8 10 BRI Rl i I
TrIR BRI AT CFR XU IEEAY, 25 S AL 40 H P T Bl SRAF AU S Rl B 3 . Al
B ARE G 1 “XUR” WA T8 7= 7% ~11%. b, FIR/NMETFREFREAR T A2 R AR 4



. 6. FID) AN 5 2238 TR BRI 5T

SR FFIRA RIS P IR R 0 50, 30 P A B R T8 3 /N8 S Lt K B

[49,50,51]

TR A B AL AR AN EME FC 7 R B PRS2 RSV I AT 3 0 O IRAR 1 1B S 7 5, JE R R e
NRAAEIRER N ARG VE T 26 R 7 Dol E S5k ) ARSE 5 3o &0 IR 28 b A= 1
AR TC RS AT (IUME AR T« TolE 7 AR FEAT AT ) AR SRR B Ok 2R 1K) A Ao & B9 (O
A AR ARE) . A AR TORE S AR E R SO ANE ARG AR 2 N T A AR
It ERAGRIZEG 4G AR ARG TARJCR G AR R T R R AR R AR, IR RTE .
W Jo R & AP R AR R R AT REASGZ AR R (K, WERBEASZR 28R, WA JEAUKIZ A, Sulsk T il
FrbL, JGRlGEE B AR g2 B e AR B . KRR BOTE YRl 7 HA R EF 2% A R
Rl DA RENS [ 2 28R L3 e TSRS BB A [ e AR DD bbb Fof fe) 2 AR R340
MOk, RERE—APgie. MG AR VAR E AL, BT A BAEERR O] 2 A
TRAT R, SCAERRET V) 0 R A e N 8K 5 R 27 22 R ) 7 G A 2 i 72

1.4. M. JRAERARE RS R M R4

TV B RE IR N — T A R 4 28, JE— 23T A A > 1B A b, R 4
MO EAE, T 5 s AT AR A, 2R ORAr, DR E AR, B L A
PR IR RGNS S BN TR A . AR DUSRBGE RO o H KRR AR I« i A
RO 35 A L — BT D RS 54 8T,

R A A TR DG SEREIT ST A s R AL D (R BRAERD ), VF 22 A S A A A0 2 A2 . 4
M BT ZH . AP DNA FRHE NGRS A5 HRORE T I A2 SO IR R A o p D A DA 5 7 e b ke 1) Jig A oA
RlE (RGN AE ) BT DL I A% 1% BE DR 2 R0 40 0 5B PRI 28 2 10 PR A Z R, TRt vy DASE R AR
Moo SELF R FHBE R, 45 6 B FIEOR R 8L 2 KL A Rl

A PR AT H R REHEAT R IBAL W) ST 2 AT AN REREAT R IR ISR AS [ /P 22 AR ) T e A PR 2R AT i
ITEGIATAG ARy o WA MIZAZ At T IX L 0 o st A AR Rl 5 AN DRI AE AR ] B 4 2 TRI3EA T
AL, M HATREAT AR RS, ERAES) . YRSB4 . RN, g AE TR f & ) A 4
iaV5iP s PN TN 2] b s s il oppie- SN EAik o il R R /N 171/ 1 A 3 N S B PN N 1 = i B S b e
TR S AR A . AT U SRR S & T RATHEREAS R (il S S (0 4
ZRntE, At LA ATz R

15. Y HMAHS IR R &

Lk R IR S S W A A SN W RPN L NG 4L WA i e 1T << PELY = IR T T G5
DIERAE RS RGN LA, R SR E ARG R A N LR AR T R
KB ves, DL %, Blinddmt. Bom &R RAENUNSS . 5, RERBOEH . it
Gl S5 S AR IR T AR T AN T R T R A AT R R A s A ARG R
WAHEAT SR AR TR VR B4 (ot o R A0 MR 201 25 TR AR A 12 46 R F A 1) 90,

2. EWMALESR, WARB SR BN M TRET MR % F

FN BRI R T AP BARFFEE R FEIIIRARAEZ —, 1T A ORGP S 50 BURS b fe 2%
72— Bt YRS T M AR YRR R R B SR Ir) L RIS, L R B A



RPN AL TR AR PR AN A0 TR 75 A L A & R G g LT
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R ERRG A R E K, R SR g, BE T 1985 4 4 H 1 HIEASL i
T (R A N R ILRNE L AR o 1 Sz T 1992 4F . 2000 4EA 2008 4E =B e, L HEAEK,
B E U AR IR ] o3, REE B2 AU B R i e iy, B R R R AU IR A Y
Bne M\ 1986 42 2007 4F, FRELH HiE EAZBE 5> A LA 16.7%F1 25% 1) -4 K BE e i, &
2007 4FJK, FRIFE LRI O RS2 B E LA W 3315 JifE, BUCER) 179 Jifk. IIE BRI K
Pt L E A H R (ERAELAZL) (PCTHEPRERHIE) Bk, FRE 2007 EK VL
FR 1k 5456 1, HE44 M 1997 (RN 22 LRI At 5 e 7 A 1000, AR Sr ik I L R th R A 2 3R
BRI R DB AR B A7 1 & A B O BL R LA 7 AT I8

2.1 AL, MABEBRELH

TR 55 R P B EHAN ORI A W R 1990 SEARTT AR (B o SEHTET L& A1 { 200247 F12003
A PTHR, SRS, ARAR T LA KB A 20024 H B 905 el ZAHA K AR AL E5 IR 1Ak
B EHARER], A4 (B RRD BATRIGHEN . Brguvt iAW LR & L 280 E 1
1002 Mk, 2 K2 HO2 L ZUE TR St AR SEHOR . H rsh )5 ) L-F- B0 6 TR Rt 245
ARFEH

R PR ZE (R O BORAE 2R Z W AR O ML RS BRI T IR, BUATEZEA], R (A0
BRCAANTR, LR B HKE TSR REERDIETT DA SRR LA, 3R]
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Fig. 1. Time series of numbers of patent in rapid/large scale propagation of plant in China from 1985
to 2008
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AR R AL Bl m, STHIE20044E 2 (B2) o ZEFT M OAE 4 i 8 77 A bt
18 TARG TR, Hrp i e ADGEH THY, WM T30, BUEYA R IR YA pE T
HMPrg LORAER AR, RAALEE. B2 B NS 5 AL, THE. I0TE, G285,
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Fig. 2. Time series of numbers of patent in plant cell culture in China from 1985 to 2008
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Fig. 3. Time series of numbers of patent in virus-free plant propagation in China from 1985 to 2008
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Fig. 4. Comparison of the related patent and total patent numbers among the top six crops in China from
1985 to 2008. Patents of seeding and seedling machines and equipments are included.
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Fig. 5. Comparison of the related patent and total patent numbers among the top six crops in China from
1985 to 2008. Patents of seeding and seedling machines and equipments are not included.
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1. PEMPALEESR. EEHRARIETSMHREFIER (1985-2008) *
Table 1. Statistics of patent in various fields in relation to plant cell and tissue culture, large scale
propagation of virus-free plants, cell-engineering based breeding in China from 1985 to 2008*
. MRE
Hxt BRI
A
R AHRSEH MREH  FEER
SEFAF BRE MHREW ——— F B A0 SRWE el PR E
RWEFH BEH M =2 Sum of L)
i Related % of % of
Invention Utility Sum of Related total % of
Utility related related
model patents invention related total
Model invention utility
patents related
model
patents
TEREY™ Top six crops
IKFE 970 668 1638 137 319 456 14.1% 47.8% 27.8%
NG 522 221 743 13 74 87 2.5% 33.5% 11.7%
K 1257 1219 2476 17 94 111 1.4% 7.7% 4.5%
Ka 973 160 1133 20 19 39 2.1% 11.9% 3.4%
T4 B 209 98 307 51 35 86 24.4% 35.7% 28.0%
i 234 55 289 10 18 28 4.3% 32.7% 9.7%
#lk Forestry
AT A 106 86 192 58 50 108 54. 7% 58. 1% 56. 3%
Rk 191 105 296 28 15 43 14. 7% 14. 3% 14. 5%
Ay 581 13 594 4 0 4 0. 7% 0. 0% 0. 7%
IKAZ 5 0 5 0 0 0 0. 0% 0. 0%
Toks 0 0 0 0 0 0
TR 4 0 4 0 0 0 0. 0% 0. 0%
¥ 6 2 8 2 0 2 33. 3% 0. 0% 25. 0%
FA R 65 7 72 3 0 3 4. 6% 0. 0% 4, 2%
8% Horticulture
P 127 184 311 4 1 5 3. 1% 0. 5% 1. 6%
FRERk 72 3 75 5 0 5 6. 9% 0. 0% 6. 7%
Eoa s 282 29 311 4 0 4 1. 4% 0. 0% 1. 3%
eI 771 1006 1777 69 118 187 8. 9% 11. 7% 10. 5%
Ay - 5 0 5 5 0 5 100. 0% 100. 0%
=Vig 60 15 75 10 1 11 16. 7% 6. 7% 14. 7%
MRy WEHERSY Medicinal or active constituents
i PE R 6359 26 6385 25 0 25 0. 4% 0. 0% 0. 4%
Estii I % 251 5 256 6 0 6 2. 4% 0. 0% 2. 3%
A Environment and ecology
AEWE 46 8 54 8 2 10 17. 4% 25. 0% 18. 5%
[i] 7 159 61 220 5 3 8 3. 1% 4. 9% 3. 6%
HHUA 28 2 30 0 0 0 0. 0% 0. 0% 0. 0%
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%ﬁ%% New energy resources

REVsRE Y-
A 15 1 16 1 0 1 6. 7% 0. 0% 6. 3%
REVEAIED)
AW I Re-
W) - 88 4 92 10 1 11 11. 4% 25. 0% 12. 0%
Gt/
Flf e g 62 3 65 0 0 0 0. 0% 0. 0% 0. 0%
FEBYRE Important tissues and organs
W 676 150 826 109 0 109 16. 1% 0. 0% 13. 2%
JEFL 149 2 151 6 0 6 4. 0% 0. 0% 4. 0%
T 853 351 1204 28 13 41 3. 3% 3. 7% 3. 4%
LB FEEE & Tissue culture equipment
BIRaR 102 92 194 50 61 111 49. 0% 66. 3% 57. 2%
BHMEAR Breeding technology
PUFET 5 72 35 107 6 0 6 8. 3% 0. 0% 5. 6%
P15 178 42 220 1 0 1 0. 6% 0. 0% 0. 5%
E/IRE ol TR 0 3 3 0 0 0 0. 0% 0. 0%
WK E M 2 0 2 0 0 0 0. 0% 0. 0%
JoRb G AR g 14 0 14 13 0 13 92. 9% 92. 9%
LIS 72 2 74 35 0 35 48. 6% 0. 0% 47. 3%
NMET RN 7 0 7 7 0 7 100. 0% 100. 0%
E R Tissue culture and cyto—engineering based technologies
i 2% 280 29 309 83 2 85 29. 6% 6. 9% 27. 5%
Pk 235 4 239 146 3 149 62. 1% 75. 0% 62. 3%
A 11 0 11 10 0 10 90. 9% 90. 9%
T thEH 49 21 70 39 21 60 79. 6% 100. 0% 85. 7%
0 s 5 852 105 957 133 74 207 15. 6% 70. 5% 21. 6%
i TR 86 3 89 26 3 29 30. 2% 100. 0% 32. 6%
A Rk A 142 5 147 10 5 15 7. 0% 100. 0% 10. 2%
40 I i 73 0 73 63 0 63 86. 3% 86. 3%
N LFpy 11 1 12 10 0 10 90. 9% 0. 0% 83. 3%

o Bl ORI R B E KA RUR . 1985 SEELIRE A TR AR St L A R
FHOR LR P 4 (10 FEL AU B A 2L 5 ARG BRI B R . TRl G AR . 85938, IR B ARG
AR RE G S ARAT AT T B AR P BUR AT I s DB &R ATF, MARFAL, WEIHTEN .
AL AR BRIR E AT R RO AR AR S R AR G
iz M.
FHORRBH LRI = FHOGBA %L/ ) B4 X 100%;
FHOGSE FB M LRI L] = AR OGS F B 840/ SRR 4L X 100%;
R BRILLH] = A LR/ L RLEF X 100%.

wok: ZHCNBGTAR, S WE 5. B 6
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FERUTA LAk, SHAETR BARB AR A0 TR AR B AR R LA LA
A, FERINTE S, ML D> e I, IR A R B RO (%
QU P AL LR AR BT H1 . 20 Rl BRI SEAEARG TG RD . 788 A TRE BTk i P HEA T 40
M TREA MO R ELRAL . M, W RERATI . BUE R AT LA ik
n Tk DURREHEATSNL TR WM SR WAL A TREF AN LR . 535k, 18
WY, BrRENE . MRGETTI, ARSI A AR 2 T LU R R R o AR B UM g T R
TF R A ARG fEIX et , MR, B AR, R E R CREARM &
I 2068 7 M AR A R [ B 2 5 o e b4 BRI I

Sy 7, AR T E ML, RE LA R AN A 2 TR G R R i RS
AR B, SHERTR. EANEIE . M DR A MG Soir B, ) Lk 4 25 445 75 R stk
DTV ARG WG B AR RS & mil Y S AR TR E G R RS TR
S S ARG IR IR A5, TR . 28R, TS R A PR IR e JEE BT B AR B i AN
RN N Rk AR BRACI AN 20 N A REVE IO BB ZE HOIRAWETUMN T . RS A A8
AT EIE R IV 25 S A R0 S 45 P AR B A IR A5

3. WigMEE

2008 A F[E [ P 4B 77 SE I 300670 1276, bb BAEREK 9.0%. AFER SR K E (R&D) 43
X 4570 1200, b ARG 23.20%, o [ P9 AR RVE 1.52%. AR S T 922 IR SV
PR, 1205 1 “863” TRV . LT EOR G IR 22.6 J1 0, ARG [FEAS 450 2665 147G,
K 19.7%. 2 HE NN R HE 82.8 JiF, HA E N HIE 71.7 J1F, Ay 86.6%. 2 PE[E A4
RILR T 29.0 J#F, b E R 195 54F, & 67.1%. TR T LR 41.2 JifF, A E R
R 35.2 Jif, it 85.5%. T RUIEFRIM 9.4 Jifk, HrhE N 4.7 JitE, &7 49.7%. #Z 2008 4
J&, HREH 1195 ik, AR ENEREHR 925 JitE, & 77.4%; AR WHER 33.7 ik, HpE
WA MER 12.8 JitE, 1 37.9% "0 BAZBIWIEL, AR 2R 2 RE, B T L RLERR
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