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Preface

Hemp used to be an important cash crop in some countries. For example, all the
farmers had to grow hemp on parts of their farmland required by the United States and
British colonist’s legislation, and hemp even was collected as tax by the United States
tax authorities at one time or another. The most glorious period for hemp production
was during the First World War and Second World War. Hemp was important strategic
material at that time, the United States had even proposed the slogan “Hemp for
victory”. In the meantime, the cultivation area was as high as 1 million hectares in the
former Soviet Union, and 0.178 million hectares in the United States in 1943. Even
though hemp growing was prohibited by UN treaty, there was still 0.38 million to 0.48
million hectares of industrial hemp over the world during 1979~1986. From the
beginning of the 1990s, the irreplaceable ecological and economic benefits of hemp
were re-comprehended by human being, this ancient crop regained vitality when the
legalization of industrial hemp was strongly and quickly promoted in Europe and North
America. The industrial hemp now is produced mainly in China, Europe, North
America and South America (Chile).

Global hemp industry is gradually getting better in the last years. EU countries
planted 17 000 hectares of industrial hemp in 2014, which was the largest in the last 10
years. Seed hemp production in Canada in 2014 reached 36 000 hectares, 25%
increased over the previous year, and this is expected to cover 50 000 hectares by 2015.
The hemp industry in China has also gradually expanded in the last years. The hemp
production area increased to 25 000 hectares in 2014, and the enterprises increased in
number and scale as well. The 11" International Conference on Industrial Hemp
organized by the European Industrial Hemp Association in May 2014 was the largest
event to the field of industrial hemp in the last 20 years. The more than 200 participants
were from 39 countries, experts covering investment, agriculture, processing, final
product manufacturing and other fields. A new round of industrial hemp movement is
growing fast.

The cultivated bast and leaf fiber crops in China mainly cover hemp, ramie, flax,
kenaf, sisal and jute. Of them, hemp, ramie and flax have a very long history of
cultivation and utilization in China, are the unique traditional products and important
export products. China, the origin of hemp in the world, has a history of hemp
utilization and cultivation over 10 000 years. China National Network of Modem
Agricultural Industry Technology set up by the government currently consists of 50
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sub-networks. One of the sub-networks is China Agriculture Research System for Bast
and Leaf Fiber Crops. Scientists from the cultivation post and breeding post of
industrial hemp have carried out fruitful work and got primary achievements. The
scientists from the cultivation post and breeding post of China Agriculture Research
System for Bast and Leaf Fiber Crops wrote this technological monograph based on the
latest achievements, especially the research results from the editors to meet the needs
of industry development and provide theory and technology support to industrial hemp
production. The book analyzed the origin, spread and development progress of world
industrial hemp, consolidated the basic theory in botany and genetics of hemp
including the complicated sexual differentiation and sex heredity of hemp as a
dioecious plant, highlighted the environics discussing the relationship of environments
and hemp growth, and the ecology analyzing the superiority of industrial hemp in
ecology and environmental protection, especially the adaptation to salinity and drought,
and rehabilitation of the soils contaminated by heavy metals, as well as the carbon sink
benefits, edited the breeding and cultivation of industrial hemp in view of integrating
theory and practice, finally introduced the utilization of industrial hemp and its
production control.

To highlight its characteristic, the book integrated theory and practicability,
science and novelty, targets and systematicness, organized the knowledge frame
consisting of history and progress, theoretical basis, technical basis and application
technology, from the easy to the difficult and complicated. In the process of editing, the
scientific facts in the field and the editing rules of scientific monograph were strictly
followed. Tables, figures and references were quoted prudentially and normatively. The
authors tried to emphasize the key points in the filed of industrial hemp, attend to both
the hotspots and common interests, optimize the pictures and its accompanying essays,
and employ concise and comprehensive words in popular and easy-to-understand
language, in order to increase the scientific standard and readability of the book. The
important concepts and keywords were also provided at the end of the book.

This book was written by Liu Feihu, Yang Ming, Du Guanghui, Long Bo, He
Feifei, Liu Haiying and Yang Yang. Chapter 1 Past and Present of Hemp was written by
Prof. Liu Feihu, chapter 2 Botany by Dr. Long Bo, chapter 3 Genetics by Dr. Liu
Haiying, chapter 4 Environics by Dr. He Feifei, chapter 5 Ecology and chapter 8
Utilization and Production Control by Dr. Du Guanghui, chapter 6 Breeding by Prof.
Yang Ming, and chapter 7 Cultivation by Mr. Yang Yang. Prof. Liu Feihu did the
integrative compiling work for the whole book. Thanks should be expressed to Dr. Du
Guanghui for his lots of work on the compilation and to Prof. Su Wenhua from Yunnan
University for his participation in the work of chapter 5.

Although the editors discussed and revised the book on framework, chapter
settings and content structures many times, due to the constraint of length, the book is
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far from being complete. Even though each chapter was modified and polished
repeatedly, imperfections and mistakes are inevitable in the book because of the
limitation of editors’ professional proficiency and technical references. Reader’s
comments and suggestions are welcome and heartily appreciated by the authors.

This book is a summary of the main work done by the scientists from the
cultivation post and breeding post of industrial hemp in China Agriculture Research
System for Bast and Leaf Fiber Crops, and its publication was partially financially
supported by the project “Mechanism of salinity tolerance in industrial hemp
(Cannabis sativa L.)(No. 31371678)” from the National Natural Science Foundation of
China and the project “China national experimentation area of innovative training
mode for life science and technology” sponsored by Ministry of Education of the
People’s Republic of China.

the authors
September 2014
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KBS LR R —FMREENALFEY, ®F “HoHE%L, TERHE” Z
FRO(XIFE, 2009). KRRIBES A TR KR, BTk 8 FAH X2 8 XY)
Wt HRNETCHER E AR A B TR IR, (BEREE LR B AREE TP E.
E fr_ ¥ NS KBREY (tetrahydrocannabinol, THC) S EKTF 0.3%H&MFA L
Mk KBK (industrial hemp), #F 0.3%M9FR 4 24 550 8 A (marijuana), 18
SR BR#EFR A hashish (FTHRXEE, 2010). ZEHFHMKRRKHEE AR, %
HHE, KBKE SR EERED —FE YRR & /Em in LUT R FF FH R .

1.1 B RBRATEIR
1.1.1 REZRXFEIRE

KT RBREEEM, FEMiEE: OBBETHE, WhEHAE. F5H
FE LA FEAA A A R R e R e RN B B R A (M, 1959);
QEFETEMBRIER (FILAMZH, 1996); @RI T B S HE L S BA A
hiE (FRE, 1980); QRETEEHE. R BEMNPEAT KFHE
2%, 1998); ®EIFE T ENEER BT (447 8) (Chopra R N and Chopra I C, 2006);
@®&E THE (Vavilov, 1992; de Candolle, 1886). M, ELAMUER K
BRARVE T TR AT, T, B, AEMELAS. EAERREE KFREET
FE. EMFEES. AT, KEREFRTEMREE N —HHENL, HhX
HEE2HFEHEANIPERKKOEFE SO (Dewey, 1913), FEEFLUITFJLE

1.1.1.1 FHEI

FiA A H L KRREFEEERET KRERNEHME. PEEGEY X
BLZATCET 10 000 SFHIRBREY), T EE % R TTHT 8000 4 HIARRK K1),
XREBEREME . FFEFAHABAESRE (http: //www.hemphasis.net). #£
B AR A A B A S e (298 JBRT 6500 £E), KRR T B RERES
KEEY)IE C(http: //oneryder3.hubpages.com). 7E % PHBIE H + 89 SC¥ A4 KRl
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T, WERFECPEL., BRI CTE (KR, 1980). EHRASKAKE
MR IEH + T BE4 4000 ZEM KRN (BRICHE, 1995). Mo, 7EFEAEN
TR BN L T EES 4000 FRARREF4E (BRICHE, 2005). ZERSRR IR
AR A RBRAY H +, WTER LB T & TS hE R I B AR A, MR
B A iESE, HIT MUK 4 522 4N, RIS IE H T — 2 KBFF (&
WESF, 1979). 1971 FEK, Fi TEEEKGEHE SR ERRERE T RU
TEEA 3000 ER)RBRA ., T AESGAEREEE THARPKFE (B
1972). #EHE, *@%ﬁ?%ﬁ%ﬁﬁ%ﬁ#@%ﬂ&i%ﬁ%ﬁlﬁ%FW
b RIFIGEEY, R4S NEHR FRERNHE (BE4AY 2500 4) H
BSEF I RRARAR (BE =%, 2011), I HIEIX A FRbRA B A ki 2 7
KRB (DE %, 2011). & 2000 ZEROTENE, BRGAEARE
B — AR R KYHIEN D EHE 1| SEPRER T —HR KA,
R HREENMEBRE Y S Bon, HFEERK 21.83um, FHKER
12mm, BAYEREERTR N 153um’, F4ERHE M3 6 477 ), XS
DUARKBREIHE SR AE WL . R A AN B, RFX—HNgGAHEARBEE
FHZ5EEE ( LT i R A0 T B A g i 22 48 Mk 20 =) SO 4, 1980).
MAEXANN, TEARKKGEYNE “LR/Z28” AT R, b, RR%
[, 9k 7k )t 5 & Hh .

1.1.1.2 X Fit#

HEA X KRR SCFIC|B R, RE. PEBREOXEFRELPEL “BR”
7, HilMELE®. B MAREKNECTEH “M7 7 CERINEAT,
2006), FRSUAHR CHITHEFE) (FE, 2000 Ry “M” FRE LEEX 5,
MR “BR” FHIRE. X RBT R AR, EKRFE D EE,
KA A EIRCFHI . BEMCBONMRE RSO AR GRE) (HES,
1998). (W) 0 CEM-LAY BF “RMBE", (ER-EFHRK Bf “EH
AR, BEFEE”, (BRRCRIZHY BE “RiTzmh, aTRAKER” 1 CBRR-ZRI]
ZkY B, & fén, —FEIAD BE ISR, bR &, XEHMRBT
LB KRR RIE . (RFED) B GGG A “SMnz i, mAERE",
ULBHTEVE RT3, LR H D OK RRFIHE C RS Bham /. LA 5 30 7 U B b P
O FH SRR (59 7 S04 SE A A

1.1.1.3  $p 4 KFRH & 3L
FITAEYRUE T EAE MY, R AKILZH X AR, #ohETHZEY R
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R TH ARIESR . & EEM RS KT RIS R 2 o5 #E B A KK, +F
AR X T B A KBRACE, o URBEBRES =) (&R, 2004) i) “H,
WpR” (BA: BFAERBREAKRR, AElf) f GHH-Hi) (FERMTELR, 2004)
R “ IR 2 REVAMEL 7 BB TR IL_ERERR. WA E (1983) FiE, (RHE)
ATER “RE, R BUHbAR, ERFWMRERAELX . 1981 F, AEZELR
FIIHEE, RUMNLERERIEEE KREAEFAKRK. kAh, £, Gl
FEREEI. RIEH—BARX BEER T B AR (KL, 2004; F)
ZER%E, 1992; x|, 1963), UREEHEAE, ABFERHTE. FAEKK
W, ZERAK. 28D, R/, B, KIRBK, SREMEEES
KRANABENERN GHH, 1992).

1.1.14 AxRARE

(BEHEK) (E4BE, 1958) K “Bk. &£. 8. £. @7 A1LH, WHRER
R EHARFESWE. S EEYRNFHFRERTE 9 F) iyt k
MAAEE “ERE” (FREBNEL, 1958), BRARBSH (CA—H/E) H
A “YRBREE, BEZHE" MFECE (REMW, 1988). HESH, HE—
Lo pth X A BEAGE A K KRR SR RETR B S5 CGBHZERH, 1984). JbAh, KRRATHY
FRAERLF, WHAEANTRERSEF. B (ND-BR) GERAMTEMR, 2004)
W, RENAMPRE. BN, EEED TSR GO H-1u3k
£y (BRFRBSE, 1975) R “Hhifg------ BB Bt H - BINZ AT -7 XHKH “8
M2 A7 BIRHRA, 7E4RRIAEE REAYS, WAEATTREER: ‘#2224
BB A PTEAMEE; < BN BRI ERAE, o] ARRHEERIbHX Z b
AR B MMM, (i) (CER2E, 1988) Hid# TIAFF. B—HE
BrERp i, BHE “F. BTEHERK - HEASTFES” M3k, it
KLk, ZREEK. SRERERFMEARRILTER THR, WL
HHIM. AEH, KRB HRETESEARKE LR SO EE
41041 8

1.1.2 HRKXHEHSH

1121 FEERAKIH

RE—FHAZRAFARE. PEEAMERRREY, EERRMR. =
B RIBR. BORRRLERR, Ho, TRRBERAERAM MBI, KRR AH
RIGLEH] (CRILER, 1987). RARFMEERITLARIRIIN, & (5#ir. #idb. &



