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Screening the excellent species of genus Derris and
studies on its induction and cultivation

PAN Yanlin, GUO Lunfa®, WANG Xingui, LOU Shumao, ZHANG Yibin, QIN Hongbo

( Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, 541006, Guangxi, China )

Abstract; Derris Lour., widely distributed in Southwest China, has promising development and utilization values as a
raw material source of biopesticide rotenone. In order to explore germplasm resources with high rotenone content and
excellent agronomic traits, and to promote the cultivation of Derris and the development of rotenone industry, we
collected 14 Derris species and measured their rotenone contents through a resource survey in South China and Vietnam,
and focused on seedling breeding and artificial cultivation technology for two Derris species with high rotenone

content. The results were as follows: (1) All 14 Derris species could be successfully grown in Guilin, Derris elliptica and
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Derris montana with high rotenone content were selected for further research. (2)Both of the cutting survival rate of the

two Derris plants were more than 95% ; the rotenone was mainly concentrated in plant roots, rotenone content of thick

roots was higher than that of thin roots, rotenone content in the xylem was higher than that in the phloem. (3) The

highest rotenone content reached 14.12% for D. elliptica and 6.75% for D. montana, rotenone content of the two Derris

plants were fluctuated with seasons, rose rapidly from the sprouting period of the plants in spring and maintained at high

levels thereafter. All these results indicate that both D. elliptica and D. montana have high exploitation value, and the

latter grow more rapidly and has higher yield compared with D. elliptica.

Key words: Derris Lour., rotenone, D. elliptica, D. montana, introduction and cultivation
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Table 1  Main biological characteristics of 14 Derris species cultivated in Guilin
5|l 5
Plant introduction location TAR Ry £
Y " i 5
#ﬂ;ﬂ'gﬁ\ H (bR Rotenone EEL//EL RN A B
peeies H/IX i . (b ) content Biological characteristics Overwintering condition
name [ % R City/County in d
Country van.me/ ( Specimen tn dry root
Region (%)
number)
7 fh Gl PR R2%(YTO13) 0~0.028  RILIFLE, H 4t 5, R A
D. alborubra China Guangxi T (YT020) Flowering was not observed, Covered with plastic
Dongxing (YTO13) , plants were evergreen film, not frostbitten
Nanning ( YT020)
B o i} Kige(YTO18) 0 RILFFAE 2 NN U-ar R il
D. cavaleriei China Guangxi  JRIE(YT029) | Flowering was not observed,  Open air, young leaves
JEM (YT037) plants were evergreen were frostbitten
Tian’ e (YTO18) ,
Napo (YT029) ,
Longzhou ( YT037)
Tk ! AR F(YT045) 5.990~8.090 6 AIF{E, 1 AdiEnt 3, B 509%
D. elliptica China Guangdong  Fengshun ( YT045) Flowering in June, leaves drop #R3t, M 15% %4t
was observed in early January Covered with plastic
film, 50% branches
were frozen to death,
15% roots were frozen
to death
REE IV T SR JedH(YT038) 0.002 6~10 HIT4E, H 4k 2021 4 FF FAL, 1 A
D. eriocarpa China Guangxi  Longzhou ( YT038) Flowering from June to October, 4
plants were evergreen Planted in spring 2021,
not yet overwintered
BE A i i} YEPE (YTO31) 0 — 2021 4F F FAE, 14 R
D. ferruginea China Guangxi  Jingxi (YTO31) LA
Planted in spring 2021,
not yet overwintered
i g T TR EEMR(YT002) | 0.088~0.220 4~6 I JF4E, # 4t R, R
D. fordii China Guangxi 2 JI[( YT008) . Flowering from April to June, Open air, plants were
I (YT050) plants were evergreen not frostbitten
Guilin (YT002) ,
Lingchuan ( YT008) ,
Lingui ( YT050)
[ TG (YTOOL) |
Guangdong 14 (YT044)
Liannan (YTOO1) ,
Jiaoling ('YT044)
Bt P (YT034)
Guizhou  Libo (YT034)
S TR f0 i i) %z (YTO17) | 0~0.007 EIR Vi R, W32 vkt
D. fordii var. China Guangxi Kig(YTO19) | Flowering was not observed, Open air, young leaves

lucida

FKHT(YTO21) |
Y57 (YT030) |
EAE(YTO33) |

Je M (YT040) |
BN (YT042) |
ARYE (YT053)
Lingyun (YTO17),
Tian’ e (YTO19) ,
Daxin ( YT021) ,
Jingxi (YT030) ,
Pingxiang ( YT033) ,
Longzhou ( YT040) ,
Liuzhou (YT042) ,
Napo (YTO053)

plants were evergreen

were frostbitten
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Plant introduction location TR
R 5 i b
Speci Rotenone R/ ESERIN AL
E:[C;:S B FEE;( bR _ content Biological characteristics Overwintering condition
Ex Provi City/ County in dry root
rovince/ .
Country Regi ( Specimen (%)
egion
number)
foiaes) 5 B HHEL
Vietnam  Haiphong  ( YT006)
Cat Ba
(YT006)
Rt e il SR R (YT022) | 0 — 2021 4 Bk, R
D. latifolia China Guangxi  JEM (YT023) kA
Daxin (YT022), Planted in spring of 2021,
Longzhou ( YT023) not yet overwintered
N 1k T il %z (YTO15) 0 RILIFAE , ¥ & #E K, W 2
D. marginata China Guangxi Lingyun (YTO15) Flowering was not observed,  Open air, young leaves
plants were evergreen were frostbitten
S i PR AFBA(YT003) 4.67 RIFFAE, 1 A& s M b B 2% 30% vk
D. montana Vietnam  Binh Duong Binh Duong ( YT003) Flowering was not observed, JL,HiF AR TS
leaves drop in early January Covered with plastic film,
30% branches were frozen
to death, all the roots were
survived
Rt 1) MR R (YT004) 0.008 3% RULIFAE, 4k i N, BTS2 R A
D. tonkinensis Vietnam Haiphong  Cat Ba (YT004) Flowering was not observed,  Covered with plastic film,
plants were evergreen young leaves were frostbitten
Kt ARefagE P P JEM(YT035.YT036)  0.01~0.027  ARWIFAE, Hhk BRR, WO 32 VR
D. tonkinensis var. ~ China Guangxi Longzhou  ( YTO035 Flowering was not observed, Open air, young leaves
compacta YT036) plants were evergreen were frostbitten
1o 1 [ P AR24(YTOLL) 0.092 RWTFAE 1A P& B, % A
D. trifoliata China Guangxi Dongxing (YTO11) Flowering was not observed,  Covered with plastic film,
leaves drop in mid-January plants were frostbitten
M H P WA(YT014) | 0.019~0.023 9 IFFAE, H4¢ (L PN U R ]
D. yunnanensis China Guangxi HBHE (YT026) Flowering was observed in Open air, very few young
Lingyun (YTO14) , September, plants were leaves were frostitten
Napo ( YT026) evergreen
T R 5 | R R 5 00 (eI o &, —Ros o .
Note; * represents the rotenone contents after introduction and cultivation; — indicates no data.

SCBL AR SRR TR 4 R o W A ) R T A R A%
TSI 7E N T MR T T B —E L3

BRI & A I A5 R R, 51 H AR IR
146 FA R AN 51 R 110 5 S e A0 LA o Y £
TR R 5 2, AT A D # 0E W) B O R 2t — 25 ) 51 AR
BERTSE . AEIE 12 A HF A b it £ e 1 5 AR ARG
FUrp B R fh e 85 B A0 | I 0 e R 10 3 £ AR
HRORSIN AN 3] £ e R 5 O EL R B £ R A
[Fi) M 5 R A £ e ) 55 A7 2 e, DAL IR A 0
P09 A A PRI B b e 8 IBURE IR 30 8 2 572 i) £ 7k il
AR . WA ISR mT DL 76T 78 B ik
S A5 FL AT — i A MLV O, AR A

A B AN A e ) 25 i B T 2 2
IR HAh Y A= AR W i g T T
2.2 2 MBI TR R SRS B
22,1 &R R EFENITHE A BRL (EA
i AL B U A B B, 5 ¢ T A& W) b G Bk TR
i SR )RS TEIR 02D 1 E T Rk S 3
i 2 AR HY A AT G SR R . B S
A0 S5 T R I R S ok BE 5 ( Zhang et al.
2020) , TEFRE TR AE M I 4 A AR B~ B AR
#4347 (Sae-Yun et al., 2006;Li & Geng, 2015)
ATFFE LA 2 Bl o e Ja AR A AN [R) A I A A 2%
FARL, HETT TR S AR R 2, R 2
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Table 2 Propagation by branch cuttings of two Derris plants
%ﬁz*ﬁ: ﬁﬁiayﬁ % i) Survival #iE
Species Cutting
. Branch type rate Note
name propagation date (%)
BME 2020-03-20 8 HItLL b B BV i & 96.03 300 mg + L ADT 323 5 min 534
D. elliptica iRl Cutting after branches were immersed in 300
Branches above 8 months old mg « L' ADT solution for 5 min
were overwintered by sand
storage and  propagated by
cuttings in spring
2021-07-08 SRR (2~3 T H) 71.46 AT
Young branches of the current Direct cutting without treatment
year (2-3 months old)
2021-08-15 AR (3~4 1 H) 73.68 HARAT A
Young branches of the current Direct cutting without treatment
year (3—4 months old)
2021-09-18 HAEE R (4~5 T H) 84.23 ELAEATA
Young branches of the current Direct cutting without treatment
year (4-5 months old)
573 0 2020-09-10 AR (4~5 D A) 95.00 HARAT AR
D. montana Young branches of the current Direct cutting without treatment
year (4—5 months old)
2021-02-24 8 H LI L 2 AAL VD i 4, 95.13 300 mg - L ADT #ifl 5 min J5 44
LTl Cutting after branches were immersed in 300

Branches above 8 months old
were overwintered by sand
storage and  propagated by
cuttings in spring

mg - L' ADT solution for 5 min

ATLUE t BEE R A 2 (2 28 M), B
R 5T I AN T B 5 S S £ T T A S
LA 32 B 2% AR B 5 ) SO RN 2 AR B SR Y
FFHE R R B A — B, 2 FhAE Y 09 3746 B0 R 2
TE 95% L) b A A T AT HERI Y %,
222 2B JEA R &R A KA & EER AR R
RAEEX 1E 2 Fh ke JE A Y PR 5 — AR 09 2B K
IR T RE R M AR A O, A5 R WLER 3,
IR 3 ATLAE 3 2 ke 4 1 5 A A A R e
ZoiEANE 5 A H AR bR BRI AR AR
MR . WAMIDEZS &, X 2 P 7E) Pt
A i e 56 b A 4 e B KA R4y, S gk L
BOEE T ECE 2 AR D, TR AR R, 7R
FIAR AR —AE A R o 3 it AT TE 8, AL
N ERAr A T LASE AR B A KR S
W R IR A S R IS, R A AR A T
AR AR, WSS SRATLIE R, &0 2 4E A A
1K, 00 R S 3 £ i 1 AR A B R
PR P Y TE Y 2 B T R R B H A
RS TR T 25 SR A I S £ T AR 4 19 A []

T E PRI R B R B 25 R, APPSR B A
TR R0 S S i T AR R 1) AN ) S0 (82 EA T 1 2 7 D 55
AN SE , A 1T HBLR B F2R L R 4, 3R 4
AT LI R R 7 B AR R B AR P R R, R
k2, 2R AR 0 B AR (R ) 200 AR
S (FE I A AR ZEZ5 53 ) MR (A2 =3 mm)
LR (EAR <3 mm) SEATIIE , 455 0o £k
FEAR Sk F S AR, FEHUAR P i dw i, ZE AR
TR 0 B A AR AT 20 B, AR
A S R Bz 350 2 A7 AL, 235 2Rtk 7S £ 7 I A
AR JFRR H A i e TR B R A A S R R
L AR R I (EB N B SR ) N B U R i
A%, ST AaEP R R BES—2 EidilE, H
B 7 AR A 2 b AR A [R] 2 B AP B R AR
3, IR R AT g i 5 R DR SO A b i T Jit
AR AR | SR WS R A Iof iy S gk B 4B AR Sk,
PAGRAE i 7T A b BE 88 2 A5 00 7 I 57 0 8 v 1) D
s I3 oh AL A o e R A A S LR AL BE S
7%, T EOFEER, Z )5 TS Rk
IR SR AR TR AR AR
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Table 3 Growth condition of above-ground parts of two Derris plants
ELafE D. elliptica S tapE D. montana
K Ui 1 . - Hof . - 2
Testing time LS Pt FI R Ground A i FI R Ground
Growth stage Plant height Main branch dic Growth stage Plant height A .
ain branc iameter Main branch diameter
(month) (m) (em) (month) (m) (em)
2020-07-09 2 0.55 1.2 0.66 4 0.58 3.8 1.05
2020-09-05 4 1.60 3.1 1.70 6 1.86 7.2 1.5
2020-10-10 5 3.18 3.2 1.73 7 2.11 7.6 1.93
2020-12-15 7 3.28 4.0 1.96 9 2.26 7.6 1.99
2021-11-08 18 — — 2.78 20 — — 3.58
TE: — FRREMESE, T,
Note: — indicates no test data. The same below.
x4 BFEME2MHERBEEDIMUNRESN
Table 4 Rotenone accumulation pattern of two Derris plants
PiRh &Rk BRI Ui e i Sk HLAR ZUR AR L&l
Species Sample Root Stem Leaf Top root Thick root Thin root Xylem Phloem
name batch (%) (%) (%) (%) (%) (%) (%) (%)
B 2020-03-19 — — — 0.82 5.99 4.46 — —
D. elliptica
2021-07-23 — — — — — — 9.26 6.01
2021-11-08 11.78 0.013 0.026 — — — — —
Sl 2021-11-08 6.11 0.024 0.089 — — — — —
D. montana
223 & FEAT R B RN SRS 2 M A KA
MEAAE TR 2 MR R e 3 b 5 4k

] 25 1 ) S AR, MRS 5 B 58 AR 2 A i,
B H o IR A TR AR AR A K Ol N £ e R
GERWE S, NESHTLUEN, ## AN R
B s TR, RAY RS T Bk, T
AR YRR S R T A, e
i &) AR a3 o, i & RS AR
A2 B B, FE kb 13530 Sl 2 AR K B B (2021
3 HE 202145 H) EFtaeth, Bfagkh 7.33%
b FHE 13.98% ; it 2.68% % 4.39%;
ZJE 2 AW i £ e A B A 2 B AR X AR E
/NIRPEEN H— AR R =K, 25 B RR, R
0 A0 AR IR R, AR AR AR A A T
o R A R ARG A B AR A ERAB R AY
SR, TR I A R TERE AR HE X AR B 2
FiAE Y & B AR L3

T T PG B R i b DX (b SN R AR
KoBir 45 ) e R A R SR R G RS T 14
YRR BT . AT IR EE S (2006) 1Y I A
SEUL, AR TR IR ISR R A RS R i £l gk (D,
glauca) FVEHELL T (D. thyrsiflora) | 0 ] GE /&
A B3 3 B IR BUbR AR b PR A AR B E
B A YRR A Ui B B 1Y DR I B R 2 R R X T
N AR R T 4bseAE . ASWE 5 AT BAATE 5% 5
P AR TR AR B TRk ( Millettia pachycarpa)
AR 4 By, Hor 3 4> R A R (R IR 5
24 0.029% ,0.053% 1 0.152% ) 5 # Mg 1li 46
A LR (o TR A i 2.24% ) B £0 B R 7 o A A
FR 22 5, HEMZ ) R ] BB A7 A AN ] 0 A | 53
TEHT AR Z5 A B | R B B 77 A T SR IR AR, i
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Table 5 Root growth situation and rotenone content of two Derris plants
ELafE D. elliptica S tapE D. montana
A 00 i [ . .
Testing time AR SR WA= 11 7 AR SR R+ A1 BRI 2 i
Growth stage Main root Rpol dry Rotenone Growth stage Main root Hool dry Rotenone

('month) weight (g)  content (%) ('month) weight (g) content (%)
2021-02-04 9 — — 7.73 11 — — —
2021-03-09 10 7.0 22.66 7.33 12 10 45.26 2.68
2021-04-09 11 12.0 36.84 10.91 13 11 34.74 2.79
2021-05-08 12 8.7 33.30 13.98 14 14 48.63 4.39
2021-06-08 13 9.3 38.04 14.12 15 20 47.05 5.68
2021-07-08 14 8.0 34.71 11.48 16 16 41.05 4.64
2021-08-08 15 9.0 36.00 13.43 17 13 50.21 5.98
2021-09-08 16 8.0 40.76 13.48 18 13 88.00 6.75
2021-10-08 17 7.7 32.67 11.05 19 11 58.24 5.06
2021-11-08 18 6.0 35.52 11.78 20 13 70.84 6.11
2021-12-08 19 7.0 40.57 10.93 21 12 74.29 4.50
2022-01-08 20 8.0 42.10 13.98 22 13 75.78 5.47

T s AT ARDAA 14 AR P 1 R A I 52 TR T S, S 0 AR AR BORR T AR AR R 22 e

Note : The roots of some plants were affected by freezing during overwintering, resulting in a large variability in the number of main roots

and root dry weight.

Y e 2] LA Sy IF 50 £ A AR ) 6 i 425 i A2
B AL R g 28 A1 kF UE 4T IR A 5E, Song Hl Pan
(2022) 384 R G8 & B o0 Je R TR 2R = S I O
HEE B EAE Y ) 95 SCETT L Chttp 2/ www.
iplant.cn/foc) Y U S IS B NI 2 S E |
NG URR A AR A 1Y) R R AR ) T b BRAME A
R IRy £ e ) o LA FRLBR 22 A AR IR S AR 136
Wz Jm A Y ) BAE AR ) Ao, B AN A A
HuFP A LB A5 R B, AR T VEAS 1 R SR A )
FRAFRERS TT AL , 545 52 ARG M0 M AR Hl X 5 | Fh
{14 7 £ 1 S 320 £ e FE AN T AR 45 SR | (B 7 D 2 55
HIGETFAELE L (Worsley, 1944) | #E I AH ) 1) T 1 2
FAMARKRE R RH T EMNNAT, 4 LR,
RIS 10 X BAT 5 ) R A ) B
B> B U A Wy b SR fiE ) 22 o /D BRI
PAA 5 R TAE IR T N

TEWCAERY 14 AWy b {6 £ i 0 e ] £ i
FLAT R vy 1Y) £ e T 5 6 R A e 1 R A T AL
2 AR AERE AR D X A R 25 R R B, B £ A 5
S0 £ e AR ) P KR v f e R B A K R IDT Y 2 Ak
FARER L8 AH L, Sirichamorn %5 (2012,2014) Bf
GEUESE 6 e F 5 3 0 R TE f R R T SR 4 R R
BOR TR R B3R T 2 AN Ao Lt

12 1o e AT 40 S 5 AT A v £ g T % i ) A ) 2 R
%, SREESLAFE (2006 ) M T N FhAE Y B fA AR
AR R 5 A, 25 R R 0 R o A S e 4
By, Z I T R B SRR AR E AR & oK. TE
AW, B 10 7E A AR X R AR B 6 T 4y £0
] 5 i B e, 2 — HAE R K B, PR b AR
R AR —EmERE, FEENA =458
— , B 0 AR B P AR AEAS TR B FR R (Li & Geng,
2015) , A SCRI5K BE 9255 (2006 ) WF 58 BT FH AL 15 il
AT BEAEAE A 0T 22 52 0 5 5 AR M % A A 2A
B K S5 25 S PR AT Re s e 1 A0 e AR B 5 =
0 TR A 3 UG S 2 B A AR v B Ry B 1S i i
AR ( Moreau, 1945) , /i ARFFE R B 2481 10 4
AT R T AR SCR JH I 2 Rl oRE 28 — 4R Y B £
JE T DM R AR 2 T fE R AR B L 54,2
ARSI AE R OB A 34 25 37 B — 8 R FE A R A
F | EUUAE 7R VR R I A8 55 M b 5 43 0 RO
TR JE I R AR T VY 0 R R M DX R AT Rb oA e,
— ST 2 DR A A, AR AR
AR 4, £ e T 1 B8R 25 57 B 4% i SR R A S
IR R 2R 1 52 ) 77 LA IR PR R e Ry O B, IR TR
AAICHIFHRIE , BB B, 2055 X6 I8 42 0 e B 2 )
G RGERMALT AT IESE, SO 1, i
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43 %

T TR A ) i bk B ORI BT

ZE TR AR SCE o SE R A AR AR T 14 A
SR AR, Ry £ 7 J AE ) 1 W Bl DR AE R K A
PEE TR, BEXT 2 Abfn REER S B Y Rh AT
TS B A5, YIRS T 95% LA b 5 TR %
T o T T 5 O, BHB T T A A AR 45 A
LU AR B S T AR A, O T RS A
e R I 5 A Y SR AR TR 6—9 H 1 Rk,
It BRI S i iR Sk . FE AR AR 1Y) & £
TR AR Hp F B ) 5 o i Ok 14.12% , 2 R HL Y 2
i, B AR I R A 1A 5 38 0 e 1Y) £ 1 Tl
TR 6.75% , I HHAR 1Y A K B e, K
7o N e B A T R B
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