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HH KA, 4 27.50 Ues gt min ;8.9 A POD #& & #i 4t %, 4 CPPU 2. 000 mg/L B % K14,
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FRFFHE AR AL HEA T 5T, LA Ry S 1 38 A £k o A 2 1L
PSS HF .
1 R ERF*
L1 %k

BERM L B T R D T R R AR E P 2 AR R
KR AR AR B 58 Hh o0 4R AR 1% 5% 10 e ot 3 A8
“85-5”,
L2 Rk

2012 47 K 2k 50 76 0 e 44 R B X BR R S 06 KL
HAT . B S W 2R B AR BRILE BE
ARKH PR3 . ] PPy M1 CPPUAS T 7 A

A XV B AT WS AR TR 2 UK, R PPy A B
e BEAR IR, 392 200 mg/L, 7] i FI A [A) ¥k B2 #) CPPU
ARER, T 7.8.9 ARBUHAM F#EAT SRR S B AT
EA R TR & 8 Lol S B A A
Tl SF A PR AT 2 . BB E R 3 LR 1.
TE VR B A R I HEAT 3 AL A B K it FE A1 L Bl
HEEH,
L3 HENE

MR R & BRI E AN E , AT AR R
BRI DS T R, T A M S R R L
LI RE » o2 S8 100 Tl 7% R P A B A B vk T 2 R
P BAL R P U O e 2

x1 200 mg/L PPy, FARER E CPPU &b R 3th B 32t 2 v 1% e B i) o %

Table 1 200 mg/L PPs3; and different concentration of CPPU treatment on Rehmannia glutinosa of spraying time and frequency

PP333 +CPPU ¥ & PPas3 B it B CPPU Wit Yk 3 1% B} [B] Spraying time/ H - H

i PP333 and CPPU concentration Spraying frequency of PP333 Spraying frequency of CPPU H—W B

Treatment /(mge+ L=1) 2’ S The first time The second time

PFoO 0+0 2 1 07-07 07-14

PF1 200+0. 667 2 1 07-07 07-14

PF2 200+1. 333 2 1 07-07 07-14

PF3 200-+2. 000 2 1 07-07 07-14

L4 Bt HEXTHRNEA BEMEZR:9 AR T AL PF2 53R

RIBHE B Excel,SPSS 13. 0 Go it 8 4 #1743
M. 2 R E K (Duncans) ¥/ 5, A [F 7 £
Ay FRTE P=0.05 /K F FZ£REFNBE,

2 BR5HW
2.1 PPy, Ml CPPU A MR E M SRS EK
F¥ 1]

F13% 2 AJ A1, PPy, #1 CPPU AbBE 54 & T Mt i it
AR A ERERMGE a/b EHENKHE PR
SEEWARE. 79 AXBALHENTRELSE
B et in 5 A 4R 3K a/b (EXT R FIAL 3R PF2 Fl PF3
JoFEAR 5 38 hn, Ab B PFL Se 38 0 J5 [ 6 ; X A8 4 21
PF3 K8 MRS RME N EN ST M ERKENE
HE TN JE KR e 3, 4038 PF1 F1 PF2 (8 RS &
BTG IN . 7 F e AL TRV B A3 kAR 2 A A B ISk
TS R A EBUHIN, R /b [EEHINE FEK; 8.
9 AREE IR BRI R B AR MRS
BAIEEE /b [HEHINEREME. FEHER.7T A
HGRBSEALH S BMELYE BEEER;8 A
AbFE PF2 S5t HGABI B 259 AS LGS RZ
A BEMES. 7 AL PF1 #l PF2 (Rt4¢% a/b
5xBERERES HEOBE S REE B EHE
538 A HA A PF1 53R S T B & 2R, HEa
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ARENZFINL LTSI BB A BEEESR.
KWE MRTE 7 AALEE PF2 il PF3 5% LS T 8.3
P25 ,8.9 A KA SRR Z MIMEA BEEES,
x2 PP,y #1 CPPU A& 3
B R R E S EHR
Table 2 Effect of PPy; and different concentration of CPPU on

the content of photosynthetic pigments of Rehmannia

glutinosa f. hueichingensis plantlet leaves

) 5 et ] AR B AR ESTE A 5
Measure ‘The total content of chlorophyll MK /b Carotenoids content
Treatment Chl a/b
time/ /i /(mg + g"'FW) /(mg + g"'FW)
PFo 1. 8040. 07¢c 2.7940.05b  0.30=+0.01b
; PF1 2.23+0. 08b 2.8940.0la 0.33+0. 0lab
PF2 2. 331+0. 02ab 2.8940.05a  0.35740.0la
PF3 2. 4740. 09ab 2.80%+0.02b  0.35+0.02a
PFo 2.4340. 22b 2.6440.09b  0.40+0.0la
PF1 2.5340. 24ab 3.014+0.08a  0.38+0.05a
8 PF2 2.8070. 15a 2.734+0.07b  0.40+0. 03a
PF3 2.54=+0. 10ab 2.6740.14b 0. 3940. 02a
PFo 2.224+0.07a 2.844+0.12b  0.38+0.02a
PF1 2.29740. 16a 2.88+0.05ab  0.39+0. 0la
’ PF2 2. 43740. 20a 2.9740.08a  0.41740.05a
PF3 2.23740. 06a 2.84+0.04ab  0.38+0.02a
2.2 PP333 Fil CPPU & %t Wit 35 i F o o] o Mol 45
B

H13% 3 I, 7T—9 A BEE A KW R HEE , PR Bt
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AR & B A L A W N, 7—9 ABEE b
PRV BE B3 NPT MRS & B R IS s B A
7 HAC¥E PF1 A S RAER 47. 13 mg/g;8.9 A TEAL 3
PF2 B f Al , 4351 61. 61.110. 26 mg/g. 24T
W, 7 ASLEA B SRS BENAE BREEES;
8 A RA 4 PF2 S5xtIRA B &M 25, KA E 55
TBHWA &2 ;9 A4 PFL F1 PR2 53 8 A &
EVEEF A PF3 SXFENIGA BEELER.

%3 PP,;, #1 CPPU @A &3t

TRIE M B RAAEES 2N
Table 3 Effect of PPss3 and different concentration of CPPU on

the content of soluble sugar of Rehmannia glutinosa {.

hueichingensis plantlet leaves

T & The content of soluble sugar/(mg + g~ 1)

POk

7H 8 A 98

Treatment

July August September
PFO 36.4840. 85b 58. 9442. 66bc 66. 23+3. 22¢
PF1 47.13+3. 24a 59. 69+1. 99ab 71.78+1. 80b
PF2 46. 09+4. 83a 61. 61+1. 85a 110. 26+2. 80a
PF3 44, 98+4. 28a 54.55+2. 33c 69. 14+0. 97c

2.3 PPy, #il CPPU A& X M it B oAl iR E R
R

M3 4 AT, 7—9 A M EAEbR B R A E A
& BRI NERRN B, ER—ERKNB, &
BT E AR S BT RE. 7 H L A A
VR BE R BE I T VMR T A I W e e, Ak
# PF3 AR RMH N 3. 22 mg/g;8.9 H FfiE AL BRIk B f)
WINPT E A RS EE I G R a1
AbFR PF2 75 f KA, 43 B4 6. 49.6. 53 mg/g. 7204
FH,7T ASMEEXM BT EEER.8 ALE PFR2 5
YR BEEER 9 ARG SN RYA BEEER,

E PP,,, 1 CPPU @A &3t

R EM FRATAEEARSENFM
Table 4 Effect of PPs3; and different concentration of CPPU on

the content of soluble protein of Rehmannia glutinosa f.

hueichingensis plantlet leaves

e A A A& The content of soluble protein/(mg « g~ 1)

7H 8 A 9 A
Treatment
July August September
PFO 2.37+0. 37a 4.7940. 08b 2.69740. 79¢
PF1 2.4140. 47a 4.8340.71b 5. 46740. 70ab
PF2 2.58+0. 35a 6.4940. 59 6.5340. 97a
PF3 3.227+0. 20a 5. 20+0. 08b 4.49+0. 45b

2.4 PPy, #l CPPU A & X A1l B 1 i POD 1 SOD &
PERFE MR

MFE 5 ATLAEH,7—9 A 5 B AI A H Y POD 1%
PEFT SOD VEHE 2 BT R 5 R m i %, ER—4
Kt , 4 4b B8 5 %F B8 A Eb POD F1 SOD 34 i3 fin .

Fifi 5 AbHR YR BE RO 360, POD JEPE7E 7 A Se T+ E 5 BRI,
AL PF2 B Kfl, } 27.50 Us g '« min *;8.9 A
POD?ﬁ'@iZﬁfﬂ%,T PF3 4 &% K AH, 4351 2 33. 33,
30.83 U gt o SOD %M Fifi & Ab $H 4k B (19384 Jin
i@zﬁfﬂﬁiﬁi@ﬂﬂﬂgﬁﬁ‘ﬂﬁﬁ A ¥ PF3 A/ KME, 5
Bk 138. 86.148.00,138.10 U/g, H2Z4¥r#E 8, POD
EWAE 7 AAbTE PF2 5XF A BEEER 8 A &40
S5XtREE BEEER, 9 AL PR3 53 BA B
P25, SODEMAE 7.9 A A b 5X IR A W%
P58 A AT PR3 5XfIRA BEMER.
x5 PP,,, #1 CPPU A& Xt
Rt EH B POD #1 SOD & 189 50

Table 5 Effect of PPs3; and different concentration of CPPU on
the activities of POD and SOD of Rehmannia glutinosa {.

hueichingensis plantlet leaves

0 5 ) AR P A B AL B T P
Measure time i POD activity SOD activity
Treatment
/A /(Usg1emin1) /(Ueg1)
PFO 18.33+3. 82b 112. 95+8.53b
; PF1 26. 67+5. 77ab 128. 71+8. 46a
PF2 27.50=+2. 50a 133.9947. 59a
PF3 26. 67+5. 20ab 138. 86+6. 49a
PFO 27.50+2. 50b 129. 49+7. 83b
PF1 30. 00+2. 50ab 132. 35+12. 89ab
8 PF2 31. 6742. 89ab 137. 9649. 83ab
PF3 33. 3345. 20ab 148.00+7. 47a
PFO 23.33+3. 82b 114. 29+2. 21d
9 PF1 25. 83+2. 89ab 127. 85+4. 21c
PF2 28. 33+ 1. 44ab 128. 934 3. 59bc
PF3 30. 83+5. 77a 138.1046.01a

3 g

PPy, 1 CPPU XY it ¢ X S BAE R KM,
JERRER S5 F] PPy A BEAZE, T DA B4 45 0, - T R
W, BT SRR RSB N R AR KR RN,
ek A S5 FIIE ELR BE ) PPy, A FRS AL PR £ 36 )5 L 31
BT REFIGR o/b E. TRIE FD X W AR S
17 PPy BERGAL R, 25 R R, T B B R R F 'Y
RS XTIR, e —%0 H CPPU AN B D44 2 )5 , I e A
BRI ER S B, SR IRAR LL 3 N 24. 97 %6, AR BREHZE LK
TMEE, MR A& 4B N 38.05%,37. 460 Al
27.08% , XL 5¥ 245 R K B, PPy, 1 CPPU 5 jifi 4k
B, MBI R BB PR g
& a/b AR TR, PPy AbFJ57E 8 A &40 HY
MR RBTRSFERS AR ENEZR HRRS
BAOREAEF TR G TR ER K CO, # 1L
AU TRR X 5T AER WY FWFR SRR
—3H);CPPU 4b 35 , T LA BA @ i 0 | 5 S L IF B AR
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K, HEAVERRE CO, #EAMAIBE S/, AR,
ARFAEYY RIS, X 7] fE 2 AT S AEY
FRMERZ—,

RIYATEELE A E BRI K L&Y
AR BB E IR S, BB E 4 B WA R LAY
KB WH G RAIZHEE S . BB R EEY T
A EERNFIEZ —0 PR E R R R R E
H. EYEATTEEE RS ERES S &R
B2, A B R T SR M — 1 EE B, 9F
B PPy AL R R AL A, 45 K W PPy #2585 T 0t
FHr st . RIS PPy, X2 H i
FTBERALHE , Kb B S AR A T R AT S R A R Y
T R B A B VR B R T, R R RS R A R
WEWHE N, 40 F] PPy, A BRI AL RS, 25 R 3R
Bl PPy, AT IR 28 H YA BT SE 22 2 1 R R 38
B E SR TR A, R s R EW A
PPy, Al CPPU LB A HL B , TCI0 2 S0 i A R 4 &
AbHE AC RS AE YT R TS R B T R ]
B2 PPy Al CPPU &b 385 it o ARG/ , A AR SR AL, b
HRRTEFER A B, A R TR TR . {UH PPy,
AEFRR I BT A, 7—9 F A AL FA FR A AT A R
B R PSR NG FARR RS, & PPy MBS 7E 9 A R
PR A e A TR R 38 /N T 0oF B 35 ELVR BB 1Y) PP A0 3R
EZ T EARMMEME RS S TEARNA R
FIHE SRR 35 PER T . PPy, AR ¥R Y CPPU &
AEPEAE 7—9 ARV R H B 7EAL B PF1 #1 PF21 23
TR HE NI 7 B, T e Ak T A o HR DU S 486 i S AR 1%
AR FRF PPy —HF AU IESE T 25 R AR

FEH R PR B S Ak B A ML ok 6 45 Tl 412 AL o R I il £
B ZERGIRALE A, B E AL (SOD) (it A b
fitt (POD) 45ie 5 & < FZ AI1E D . POD 1 SOD 1J
ISR R N A R B E EE M B EE,
BRFRPER G, 355 H PPy, 4 B R 1L AL AS,
Bl BT R 3 PPy 7T L3R & it B A B & fL B SOD
M BV B A B 4 TR AL 3, HLJ 3 v
T R BE X HE X RIS . BRI 250 X KN AE B HE PPass
AT LAAE S # = SOD.POD 4., CPPU AbFRAE K, AT
DL 08 v B 1, I PR BRAR U . A, B AL
FE 3G in POD 1 SOD & Mk g #isl . % #F o5 £,
PPy, (b3 5 V1 b B v F o 9 POD Fil SOD ¥ ¥ ¥/ F
Xof R, L Pl A 3R BE A 38 n, POD il SOD & R B
Fedl N5 AR R, 3 Wk BE (400 mg/ L) f) PPy, 7E 8
A XtV B 55 v A9 POD 3% 4 26 B — 5 B4 ol 4
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FH  BeAs, SOD 36 P F R AH L 22 AR R RIE. &
VRBEALIRTE 7 A 9 A XHER ) POD 532 5 B8R
ST H i i B R B B (100 mg/ L il 200 mg/L) , 3X A]
RER BRI VR E ) PPy AP T BiE MR BE , SO 0l T
B R ) R 38, R 1 B 0 MR AR, (B2, BRRE,. &
PPyy; B & PPy, Hil CPPU [R] e 4 B85 R 4 85 1 25 1 1
POD F1 SOD #3174 B , POD H1 SOD & i) 42 5
REAE A S5BE 1k w5 e B AL AR R, Bl Lk R A 3ot 4R 1k, SE 2%
T EE X P LU 000 2% RE M ook 48 Ak, W A M 435 4
EOE LT
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Effect of Active Ingredients After PP;;; and CPPU on Physiological Characters of
Rehmannia glutinosa f. Hueichingensis(Chan et Sehih) Hsiao Plantlet

CHEN Mingxia'? , ZHANG Xiaoli'? , LI Mingjun''? ,LI Jingjing'* , LI Xiangwu'
(1. College of Life Science, Henan Normal University, Xinxiang, Henan 453007 ; 2. Engineering Technology Research Center of Nursing and
Utilization of Genuine Chinese Crude Drugs, University of Henan Province, Xinxiang, Henan 453007 3. Pingdingshan Technology School,
Pingdingshan, Henan 467091)

Abstract: The leaves of Rehmannia glutinosa f. Hueichingensis (Chan et Sehih) Hsiao were used as experimental material
in this study. During the expansion period of microtuber, PPy, ,and CPPU were sprayed onto the plants at independent
variables. The content of photosynthetic pigment, peroxidase (POD), superoxide dismutase (SOD), soluble sugar, and
soluble protein were measured on in leaf samples collected on July, August,and September,changes of these physiological
indexes were studied to lay the theoretical foundation for high-yield and high-quality production of Rehmannia glutinosa
f. hueichingensis (Chan et Sehih) Hsiao. The results showed that,the PP;;; and CPPU treatment increased the content of
total chlorophyll content and the chlorophyll a/b value in leaves but didn’t show obvious effect on the content of
carotenoid. In the leaves of all treatments,the content of soluble sugar increased with the progress of plant growth. When
the concentration of PPy;; was 200 mg/L, the content of soluble sugar increased firstly and then decreased with the
increase of CPPU concentration. In July,the content of soluble sugar reached the maximum value of 47.13 mg/g when
the CPPU was at 0. 667 mg/L;in August and September,the content of soluble sugar reached the maximum values of
61. 61 mg/g and 110. 26 mg/g, respectively, when the CPPU was at 1. 333 mg/L. The content of soluble protein in the
leaves increased firstly and then decreased with plant growth. In the same growth period, the soluble protein content in
each treatment was higher than that in the control group. In July, the content of soluble protein showed a trend of
increasing with the increase of the concentration of CPPU treatment,and reached the maximum value of 3. 22 mg/g when
CPPU was at 2. 000 mg/L;in August and September,the soluble protein content showed a trend of firstly increased and
then decreased with the increase of CPPU, when CPPU was at 1. 333 mg/L, the soluble protein reached the maximum
values of 6.49 and 6. 53 mg/g, respectively. In all control and treatment groups,the POD and SOD activities showed a
trend of firstly increasing and then decreasing. In the same growth period, both the SOD and POD activities were higher in
treatment groups than control groups. With the increase of the CPPU treatment, the POD activity on July increased firstly
and then decreased,and showed a maximum value of 27.50 U s g! « min"' when CPPU was at 1. 333 mg/L;in August
and September,the POD activity increased with the increase of CPPU treatment,and showed maximum values of,33. 33
and 30.83 U + g ! « min !, respectively. The SOD activities increased with the increase of CPPU treatment, and the
maximum value was 138. 86, 148. 00 and 138. 10 U/g, respectively, in July, August and September. In summary, the
combination of PPs;; and CPPU treatment improved a series of physiological and biochemical indexes in Rehmannia
glutinosa {. hueichingensis (Chan et Sehih) Hsiao, such as the photosynthetic pigment content, the POD and SOD
activities, the contents of soluble sugar,and the soluble protein content.

Keywords : Rehmannia glutinosa f. hueichingensis (Chan et Sehih) Hsiao; PPy, ; CPPU;physiological characters
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