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Abstract: The HPLC was used to determine the contents of thebaine in roots, stems, leaves and shells of different
growth stages after annual poppy flowering, to study the changes of thebaine in poppy and water-nitrogen coupling pat-
terns effects under drip irrigation. The results showed that the content of thebaine in annual poppy shell was 1.81% -
4.54% , and the highest in maturity. The leaf was 0.30%—-0.68%, the highest in the late period of expansion and the
lowest in the harvesting period. The root was 0.03%-0.28%, the highest in the early period of expansion and the lowest
in the harvesting period. The stem was 0.23% —0.60% , showing a decreasing trend and the lowest in harvesting

period. The content of thebaine in the upper, middle and lower parts of the stem was 0.42%-0.97% , 0.15%-0.60% and
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0.13%-0.37%, respectively. The quantity of drip irrigation and nitrogen fertilization significantly effected the thebaine

content in annual poppy. The best water-nitrogen coupling conditions for thebaine content in annual poppy shells was

I,5N,,. The thebaine content was the highest when the nitrogen application were 14 kg + 667 m” and the drip irrigation

667 m™”.

amount was 130 m® -

Key words: poppy, thebaine, law of change, water-nitrogen coupling, effect

A EE = UG =

B2 ( Papaver somniferum ) J&= 22 SEBHE Y, X
AR KM, N — RS AR A AR Y (E R
2GR 5125 1 2000) , & —FPARIR 19 25 AR, 7T N
HFLIT AR $E U HE (morphine, €, H gNO;) |
# EL A (thebaine, C,,H, NO,) | ] K [H ( cocaine,
C,,H,,NO,) A [H ( codeine, C, Hy NO,) A T
(noscapine, C,, Hy; NO, ) . % 3 i ( papaverine,
CooH, NO,) 55 20 Z Ff AR W Bl (2 2 5K 55, 2012)
N 2 25 S A W 1) S A W o, B B B
1B ARTS JE A Y 245 AR A E e e ) n o 1 AR
9, AL FAEAR K I R AR T SR D S R
SENMERIT AR, TR R — S 2 S v AR R
AW, S — S 25 A b Y A A (B
,1999) , H & UL PR AT il 45 T P9 i ME 98 45 T 4
AMERIRFEMESE 259 . T P Mk 45 4 A A A
Yy, 55 W R S V0 R AH LB Ry 2 4] A BRBE A AK
TRYT BT 28 ) JoT AR , 5 - i 40 ) ] - 288 0o
FRCTRE AR 8 0 B, SCREHE— 2D By 1k Hols FH 25 %) (R
FHER A 2015) , & — PSR A I T FE IR IT 25 W
TEFREEVA ST BNk PR L v T L 58 4 AR08 4 TR A
VDR TTAS BT TR AR

F I = 2B Y AL SR A W 4% B S A Y s Ay
I3 WIS — 20 A W 32 B SR M A AR
SE ( Papaver somniferum ) , ¥ & B A G wt H Fh -+
071 (ZFZ R, 20125 WHEAE,2010) AR Y
MR fE (RIS 45, 2012) DA KN ME 5 R 15 1 it
[ EFR (E 42505 ,2010) AT T HECRIEST; O3 — 2K
Ry e, B S A L 0 2 A A Y 21 4K B SR
( Papaver orientale) , #8551 © %)% B R 404 7 vk
(BT, 19995 R/N 25 ,2005) FIAER B & (31 %
N5 ,2009) #EAT T WFSE, (H X —4F A B SR RHA
DA O DR AR A LR R B AR A W e, AR
W58 I 0 —4F A B SRR T AL S Al B 1
PR 5 it 19 ) A28 Ak AN TR 7K U it o A 1 IR % o

BISEIE DT IS, & BT e MV PRk — 5 b 24 A
Py A I

1 RE&I 5 R T &

1.1 KRR

TR DX A S TR Vb P S BE 11 2% A8 b Al
J& KBl R A T 5 A, IR X T K A7 100 m,
AERET A 220 mm, 4FZ8 & 53 000 mm A2 47, 4F H
HEET %2 915.1 h, TTAE W 167 d, L3N A K M
W AP 1.20% , 2% 0.15% , 58 fi# A 82 mg -
ke, SEAHE 49 mg - kg, HAEF 371 mg - kg ,0~
20 em AUHFZ B H 1.23~1.33 g+ (em™), H
8] e K% 7K & 30.2%
1.2 iR I gt

TR R F 2 X T, B (1) RN R
(N)2 DR, AR R FE X, A E NN,
F X 3 AT HE AR, 24 F WK R BN 1,
(90 m* - 667 m™>) (135 mm) . 1,,(110 m’ - 667
m?) (165 mm) Fl 1,5, (130 m’ - 667 m™) (195
mm) ; @l X 4 DA, 70518 Ny Ny Ny,
N, (FE4EA 5510 8 11,14 17 kg - 667 m™, 3£ 12
KB, 3ANER NXHEFCH 32 m?, /N X EBE 1
m, FEALHES . A T I8N X Z 8] B 7K 530 1] 2 375
MARMBD, SRR E | m BEE, FERK
U8R B KoK HEPK i /N XGRSt s il

TR SR RS T T 7 AT, 140 em 58 M g
A B YEREE 120 em, ATFERC &N 584547 30 em/
15 cm, BREE 12.7 cm, FAE % 4 18 900 /X - 667
m?, RS AR 40 mm R EL AR 16.0
mm , 3k 2.8 L - b, ji% 3k B #E 30 cm, T
(—WEPRAE ) 4 U 70 7 S A7 v ], J) 35 3 4 ) R
45 em(E 1),

LR B R TR & 2B E RS



898 OO0 M W 39 &
ol e B W
':. ................................................... L and ........ PlaStiC ﬁlm Drlp lrrlgatlon tape
’f - 5 . ] .~":: ’

L 1 /1 /11

D [TTTTPIOPR AR » q : D [EeT RN > > < ;
15cm 30 cm 15 cm 30cm 15cm
< 120 cm >

BT SRR AR o5 O A A s IR

Fig. 1  Cultivation mode of poppy and drip irrigation pipe installation
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Table 1

Program of drip irrigation

T JHE I 1]

Drip irrigation time

T
Quantities of drip irrigation

[m® - 667 m?(mm) ]

H ] Date (m—-d) HEF I Growth period Ly, Lo T1s
5-21 & Peduncle growth period 20 (30) 20 (30) 20 (30)
5-28 R Squaring period 20 (30) 30 (45) 40 (60)
6-12 FFAEM Flowering period 15 (22) 20 (30) 25 (37)
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Fig. 2 Changes of thebaine in poppy shells at different periods
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Fig. 3 Changes of thebaine in poppy roots,

stems and leaves at different periods

B 32 A5 A BUR 7 rh i A IR B Ak B
B, 00k 4.54% 1 4.43% , H UG, R
A RN PS RS o K ST N (BN o S R el o g v ey
TR,

FRFEPHE SRR IEE N 2.33% ~
4.54% I RE-TH-FE" B R, KR AL R
2.33% , FF A48 W R0 BB B =, 4 0 O 4.249%
4.54% ; T A6 397 20 95 48 00 735 00 R s R AIG, 1 DA
VEACIA 2 A A S R T S B
1) 4.54% , UG XA TR,

AR ST R A S R R TR B
e, NTFFAE I I 1f 28 s I, A 0 TR o A B T
L, 1.81% TR 4.43% s (HAE AR 5 F 8 e
) B PR B g AR b — A T RRAIC,

.12 & P F e R AT R HIE 3 R, R
SEFFAEWI R KATH,  E R RS S >R R
R 2R, LR S e i > 2540 AR A 1
H &AL TG R 0.03% ~0.28% , /& T A 2 B Wi
A, BT R e, Ry 0.28% , 5 #6 TL I &
TR, RO A B EARAY 0.03% ; 't R g
EL PR B BT (PR ~ B K5 ) S ks 34, 1
KIG Ik B B 5 (0.68% ) 5 J5 9 (i K ) ~ Rk
7)) B RO B 5 AR (0.30%)

213 EHFPRRAFEFCHESETH T ZEFF
s S AR RIS R 0.23% ~ 0.60% , T
A6 0 22 SR WSO T R AR, 3 i | SR AT I 3k 3]



900 OO0 M W

39 %

AR 3) . ZEFFAS[RFR A AY &5 00N 7 2% |
>ZE RS2 ER, 25 b R A S
Ak B 43 M 0.42% ~0.97% .0.15% ~ 0.60% .
0.13% ~0.37% , H M\ FF 6191 2 R WOW 34 52 T B
(K 4),

ZE FER Upper part of stem

Semememe ZhER Middle part of stem

1.0
~ 0.9 ZETEB Lower part of stem
=0.8
20.7
g 0.6
0.5
0.4
0.3
&) 0.2
He
0.1
0.0 L . L L 1 )
A B C D E F
4 BHA Growth period
R4 SR N5 R AT (A L

Fig. 4 Changes of thebaine content in different parts of
poppy stem at different periods
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Fig. 5 Effects of different water fertilizer treatments on
content of thebaine in poppy shell
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