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Study on Relationship Between Wo’erqi Photosynthesis
and Environmental Factors

SUN Tao LEI Ruixiang LIU Yong PEI Qingqing
(Shaanxi University of Chinese medicine ,Shaanxi Xianyang 712046, China)

Abstract; Objective To study the characteristics of photosynthetic response and the relationship between diurnal var-
iation of photosynthetic parameters and environmental factors in leaves of Wo'erqi. Methods The diurnal changes of photo-
synthetic parameters in leaves of wo’erqi were measured by portable photosynthetic analyzer,and orthogonal data processing
and analysis were carried out by Excel 2007 and SPSS 20. 0 software. Results The diurnal changes of net photosynthetic
rate (P,) and stomatal conductance ( G,) in leaves of wo’erqi showed a “single peak” curve,and there was a weak “noon
break” phenomenon ; The maximum value of net photosynthetic rate was 16.21 wmol » m ™ « s~ and the maximum value
of stomatal conductance was 0.56 wmol - m™ - s~ at 11 o’clock. Net photosynthetic rate (P, ) was positively correlated
with photosynthetic active radiation ( PAR) , intercellular CO, concentration ( C;) , transpiration rate ( T,) and stomatal
conductance (G,) ,and negatively correlated with air relative humidity (RH) and stomatal limitation (L_,). Conclusion
Wo'erqi is a stomatal restricted plant,and there is a weak phenomenon of “photosynthetic noon break” in net photosyn-
thetic rate. Photosynthetic effective radiation, intercellular CO, concentration, transpiration rate and stomatal conductance
are the main influencing factors on net photosynthetic rate (Py) of leaves of wo’erqi. This study provides a scientific refer-
ence for the cultivation of wo’erqi,improves the quality and yield of medicinal materials,and is of great significance for the
cultivation and development of wo’erqi.

Key words : Wo’erqi ; Stomatal conductance ; Daily variation ; Stomatal restriction; Net photosynthetic rate

* EHATH kT4 H AR5 %12 8 (2017JM8111) ;2019 £ ERF 4 SR EH W RAX B K AT EH (FE
HEWERGREHAENALEFHRRELEERE) [ M4(2019)39 5]
ok BIEE . &, R L%, E-mail:suntac00001 @ sina. com



B B o E B K ¥ ¥

<22 - Journal of Shaanxi University of Chinese Medicine

202 &7 BHE 4555 4 4
Jul. 2022 Vol.45 No.4

B3 L g /N BERE LL A I A A e O LA
( Diphylleia sinensis H. L. Li) AR AR 25, 7= T4
A6 BRVE S, AR K TR 1880 ~ 3700 K 1% i i
AR BT AR AT A BGRE AR o MR ZEHA I B
L3 L 1SR LR TS AR IR TR AR X
WPESETT R AT A 2RISR L Lk
hEEAAEARARER LEERAR A
[N i S NI R e N e i - N
RANPA AR Ar AR 3-0-F 3Ltz 242 3
HA B R S A 5 ) A B T | P [R] R A
A SRR RAF R YRR BT
FOBLRIRE RIPT S e T R L 2 LA
7 e B O T I o

T e R 24 8 A S 7 — L S R
RS, HBD 8 UL R A a1 1, A 3808
SR R T I T R Y R A eI
A VERIBE ST AGE , ' X A8 W) 14 T8 25 1 A0 A 7l
E R E R, a1 B Y 2
WA K R T, DG 1 i s B e Tk
2t e B AT B LB it A 1
AT TRHA R, ASCLUNEERME Y 55 L
LRI WE TSR RL, X8 L LA A H AR
A LIRS R 7 B A LG R AT RS, 4 78 BRI
PR3 E LR L a R R B AR AL,
Ve B B R A5 IR 1 Pl AR

SEUSHFSEAE 2018 4E7 H 25 H , fER B0
P REAT S, I LA AL T 2R 0 2 L LT, b i B
PR SEEHR R LR TR RS B )l 7 o ) it A, 42 4F
FEFGTE 1000 mL 2245, i - 30 C ~20 CZ ],
EILLAERTART BRe s, S smsehiEs: b
JZIIREM i, S NE K Z Ja HEAT A OO A I
FHRMZERI P Fp R 25 Ko vh 25 B I 2 T 38 £ 04 05
PR S/ NEERHE Y i 7 L ar Diphylleia sinensis
H. L. Li,
1 7k
1.1 kafsn Temz  RAMEEREE M
B (TARGAS-1,USA) , )\ 8:00 ~ 18: 00 £:f# 1 h
e AR T 5 ILE R iota B A2, e
AFEAR E2A O E R (P,) VLR (G |
JUlE] COMEE (C) ZEME AR (T,) LIS 5

K, 45 65 A Sk T (PAR) CRAREE(T,) .
ZSABRIEEE (RH) KA CO,MRBE(C,) &5, il E
RIERE 5 BROBEOHAR AR , 28 BUAE KB AH [ L 1] FH A
FE—B 5 At R A TG RN , D B DR i
HARAR A BEAAS 251 R S D& B 24{E . [F]
A L K R (WUE = P/T,) )
SALBRMIE(L, =1 -C/C,)
1.2 skwme&eyml 2 ol A AE B R O6R
TIER 2 h, FHEBIRA A L4 9:00 ~11: 00 i 5
S 2k IR A CO MR HARSME, 6h
ARG (PAR) SR OB E U B2
P, SRR BEAS LRl 0,50 100,200,300 ,400
600,800 ,1000 1200 ,1500 2000 pmol +m ~2+s~" 0
Japrize i
1.3 #IEAE R Excel 2007 Fl SPSS 20. 0 #
AT IE A AR AL B3 47
2 RSN
2.1 k&AHHH(PAR) B T4 @E1 AT,
wILEM RS A RBUR ST (PAR) H Ak i AL 2
L g 2k, 8:00 ~9:00 Ye A AR S IR
H_EFRRAS,9:00 = ~10: 00 = Yo &4 SRS A
4,102 00 ~ 12: 00 S64 A & Pk I, 78
12: 0055 % A AH (1631 pmol + m ™2 - s7'),12:00
~ 14: 00 Y5 A R ST A2 FEAIK, 14: 00 ~ 17: 00 S
B R ST LR PR AIG, 18 00 A5 56 448 ks 4t
B/ME (213 pmol + m ™%+ s7')

2000 [

1500

1000

Je& B R EE A

500

0 8 ; lb il 12 {3 1; 13 £6 17 18
i 1)

B1 k&A#AEE5(PAR) B Tk
2.2 KABE(Ta) B &4 JREXHYNERK
RE BRE S, by sl I IR 2 XA A 0
AR B E WY . mE 2 AT, R E
(T,) G IR ) AN W HE RS , 28 fh i 94 5 PAR 2254k
A3, AR B FEIAE 15.2 ~31.3°C 2 [i],8: 00



20257 HEASEE A8
Jul. 2022 Vol.45 No.4

B B OB E

Journal of Shaanxi University of Chinese Medicine - 23 -

B XK F FE R

~12:00 KA BE PR TH I T 12: 00 35 2l e K
{H,12: 00 ~ 15: 00 il B2 PRAF-PFRUIR 25, 151 00
~18:00 R RE PR T [

35 1

8 9 10 11 12 13 14 15 16 17 18
i 18]

B2 X&&E(T,) BT

2.3 =AMEE(RH) B &4 WF5EEN, =
A BE 3 1 RO A RN i, O X R
TR AN, iR 5 A SRR EE R, 75 1
1%, AFITFIEA e RAR R N s A .
P 3 Al 2 SR (R B2 # 50E A
RO ST AR EE 1 78 b a4 2 B A7 R G, 8: 00 =
25 SRR e K (58.34% ) ,8:00 = ~13: 00 =
BEA AR B 55 06 A5 S 0 AN T 1 R, 5 AU
XU AN W BE AR, 13100 = ~ 15: 00 = XS - 4%,
14: 00 = JF5 H A /ME (35% ) ,15:00 = ~18: 00 =
BEE AR 506 R S 1 B AIG, 25 AR R
JEPE T

60
55
50 -
45 -
40

35 |
30

2SR X B

8 9 10 11 12 13 14 15 16 17 18
i 18]

A3 =&AxEE(RH) B T4
2.4 KA CO,#E(Ca) B ZA WK 4 pHra]
PIASH, KR CO, B (C,) AL a3 5 25 <M
X BE AR AL 2R DL, FLAR ALY O 385. 94 ~
469.52 pmol + m™> « 57" 8:00 = K, CO, Y i it
K,8:00 = ~11:00 = K<, CO,WPEBWFEAL, I T
11:00 = 35 F 5 /)Mi (385. 94 pmol » m™2 « s7')
11:00 = ~13:00 = K5, CO, ¥R FEZ#T T, 28 fh ik

AR M, 13:00 = ~ 18:00 = KT CO, M LA
AR RFFPAR . COL A A K K B R AR BT 2
M SCHE N 1, BIF TS R, R CO, R BE T ey 2 i
e ATER

500
450 |

400

KA COHk B

350 |

300 L] ] ] L] 1 i L] (] | ]
8§ 9 10 11 12 13 14 15 16 17 18

I 8]

B4 X% CO,RE(C,) BT

2.5 AkéikF(Pn) B HOLAHURER
AR S AL DRz — . hIES
AL B LM ot AR P, H AR R g
2k ,8: 00 = ~10: 00 = ¥4 HiR 5 b I #,
8:00 = ~13:00 = &R g, 3+ T13:00
= K FN R RAE 16.21 wmol - m >+ s7'13:00 = ~
18:00 = ¥yt Al Pl T F%, F 18: 00 = 3 ik i
/)MH. 8.22 pmol - m s

18

16

14

ol 2

12

10

8 9 10 11 12 13 14 15 16 17 18
B ]
BS5 HkeidF(P,)BEK

2.6 AILFE(Gs) B T SILEMPIK A
CO, S MAAH 1) 2\ 1 , <AL T B R e i ot
EVERRERUK 78 o B L
6 Al B ILLr AL E S EOR G H A2
FUAREA —F, DL g™ (e AR B R, 8200
= ~9:00 = L L EBZNE EFiEH,9:00 = ~
11:00 = Pet b FF I 3555 (H 0. 56 pumol +m -5~
M 11:00 = ~18:00 = — B F FEIF 5505 /ME 0. 12
2es7! W 18:00 = YL R BN T
H.8:00 = (<AL EERUA

pmol e m ~



B B o E B K ¥ ¥

<24 - Journal of Shaanxi University of Chinese Medicine

202 &7 BHE 4555 4 4
Jul. 2022 Vol.45 No.4

SATE

0.1 I ] I ] | i 1 ! !

8 9 10 11 12 13 14 15 16 17 18
I 1]

A6 AILFHE(C)REMk

2.7 Ak FE(Tr) B &4 ZEBEMAEEEX
FEI7K 53 B W WORIAT HLA) 032 it e, T2 B R
JAERE A N 2 i 1 F2 B0 ), ZE I R Y K/
2 e A 0y W i 52 i R T AR I T AT
MEILL i ZE B R T, 225 PAR F
TR EEA — 3, d 5 g i 2k, 8:00 = ~
13:00 = Z2 5 4722 1 JF, 131 00 = 4 Bl 0
7.30 pwmol-m ?+s™",13:00 = ~14: 00 = ZE & i %
EZG T RS, 14:00 = ~18:00 = Z i H AR
TRE,18: 00 = 3|5k H/ME 1.98 wmol » m ™ - s,
18:00 = [ ZE B HRFE KT 8: 00 = (755 4

0 1 1 1 1 1 1 1 1 ! |

8 9 10 11 12 13 14 15 16 17 18
I 18]

BT AM#®FE(T,)R T
2.8 JEIE CO& E(Ci) B &4 HIE 8 a5
UL R e CO, ¥ EE (C) H AR AR 2 3 X
8:00 = ~9:00 = fifg[a] CO, Y& b T}, ik H 45—
M 411.62 mol +m 2 +s7",9:00 = ~11: 00 = Jifl ]
CO,WREZZAG T IE,11:00 = ~13:00 = 218 T+ 25
TAMEAR 412 19pumol - m 7 s T A FIAE 11:00 =
£iA7,13:00 = ~18:00 = Z248 T 45 £ /MA 98. 43
+ 71, 18:00 = i, ] CO, v B Aifi e
I ART 8:00 = L [R] CO, ¥ B2 EUEL, 43 I 14 i a]
CO, W FEE A = T 8: 00 = Ay L[] CO, ¥k i 25 {H
FfLE] CO, ¥ B 2 SR Af B AR S o Hh 2 FH 3 1Y
—ANEESEL, R R TECE 1 AL R 23 A

ol - m 2

H, G AR ) e e A R AR IR TR <AL
ISESISIiSECE s e

500
400 [

300 [

i Rl COa3k B

200

100

08 9 10 11 12 13 1I4 15 16 17 1I8
i I

A8 Jald CORE(C) B R4
2.9 Kk4HABAE(WUE)B £4 HE9 WA, &
LM Rk 4 F R % WUE 76 8: 00 = f K, H
WUE %8/ 10. 00 pmol + mol ™' ,8:00 = ~10: 00
7K 53 ) FH 25 Bt 457 i ] 79 SEE < 1 38 37 4 41, 102 00
~11:00 = /K53 R FH A 18 -1tk
B —ANEAE 3.75 wmol + mol ', 11:00 = ~14:00
= 7K 53 I T 38 SUTTF U 2 18 B3 A1 £ 45 A A
14:00 = ~ 15: 00 = /K5y FI R ZAE LI IF ik 256
T AN 2. 80 pmol - mol 7', 15:00 = ~17:00 = 2%
1 TR RFA AR ,17: 00 = ~18:00 = g [T
Ik R 4. 00 wmol - mol ™', B B AKX T 8: 00
= K R AR R, 28 SOl o 5
M 225 15 A SFR RS M) 7K 43 ) FH 238, 2 A0 B AT, 7K
ORISR

125=
I

10

8

6

K4 FI

4

2 i | | i |
8 9 10 111213 1415 16 17 18

i 1]
B9 KaoHlAFE(WUE) B EAL
2.10 A IUMH (Ls) B A6 FEK A kih &1
Ll TR T E R RR S, S BURE CO, Wk A RE
W e AR RN s IL-E i AL R R
(L,) HARfE AN 10, 80 X0 fi2k ,8: 00 = ~
9:00 =T ALBR MM H T [, 9: 00 = ~12: 00 = K AL
R 2218 T i fasE , T 12: 00 = 35 3 i /ME,



2022 7T HE 45 EFE 4 H Bt B B E & XK ¥ 2 W
Jul. 2022 Vol.45 No.4 Journal of Shaanxi University of Chinese Medicine 25 -

HLAE 0.01,12:00 = ~18:00 = “TALFR T
f EJF, T 18100 = K F R 0. 69,18: 00 = (%
FLFRWIE 2K T 8: 00 = i LFLBR I {F

0.8
0.6

0.4

AR EIE

0.2

0

8 9 10 11 12 13 14 15 16 17 18
I 1Al

B 10 A JLIRFI(L,) B T4k
2.11 FILkrth Ao ELSYraR TMX
P AT A EA IS T - SRR AR 2 g R R 1 v
KA A (P,) 520, 8 % 5 L Lt ot G
AR N A AR SR R AT 2 S0 A M A B

(F 1), @it P, 54 50 BR8] 5 B00E AR & 5
AL, B LB R s G HORBUE B AR A DG
o, 5 G B R IEA G (r=0.749,P <0.01)
5 CEA B EIEAX (r=0.860,P <0.01), 5 T,
LU B E A (r =0.817,P <0.01) , PAR 4%
BEIFMY(r=0.932,P <0.01), 5 RH £ g &1
P (r=-0.628,P <0.05), 5 T, 220 & % IEAH
K(r=0.782,P <0.01), 5 L Sk 257 AHK
(r=-0.898,P<0.01), st REY, P 5F
YW T PAR,T,, G, C, 2IEME, 5 €, .RH
BHOME. HESEmMEFSEILEFEots
HE Pn (Y AH PR /NHEIF B PAR>C, > T, > T,
>G,>C,>WUE >RH > L_, RUDGEA RO
] CO, MR T R TR KAIRE SAL RS
EILLH RO E ER P, M FEESE T

F1 BILLrtRALEGEESH AR T UM
e BT P, G, C; T, PAR RH T, c, WUE L,

P, 1

Gy 0.749 ** 1
G 0. 860 ** 0.619 * 1
T, 0.817 ** 0.570 0.526 1

PAR 0.932 ** 0. 855 ** 0.824 ** 0.784 ** 1

RH ~0.628* -0.449 -0.267 -0.902 ** -0.609 * 1
T, 0.782 ** 0.603 * 0.448 0.953 ** 0.746 ** ~0.949 ** 1

C, -0.108 -0.268 0.195 -0.428 -0.109 0.663 * -0.532 1

WUE -0.489 -0.338 -0.236 ~0.803 ** -0.490 0.893 ** -0.801 ** 0.753 ** 1
Ly —0.898 ** -0.713 ** -0.973 ** -0.633* ~0.871** 0.416 0.432 0.31 0.434 1

E." A7 P<0.05;7 £57 P<0.01
2.12 gLkt hegkemn 8 )L-EREE L
N £ S K1, P, g ORI BOE P,
21.42 pmol-m s~ I % BEER B PAR ${E
42000 pwmol + m™* - s ™" {FLAE BT A4 O 5 S
WL ELE IR AR I BB A . O IBREE PAR
R PR 2,24 pmol - m ™7 - 57
RIA e AMEE A LCP, I 25 LA i i A7 G
Y. 150 ~400 pmol + m ™ « s ™", 5§ JL-E M 4
GG R PRI O ISR PAR 1 1 5 1 5
B3 F I, 400 ~ 1200 wmol + m ™ - s N, B
LB R LG 3R PR PAR Y3 95 11 2%

1% 17,1200 ~2000 pmol » m™* + s~ i, ¥t A
5 P RN B TRUE

20 -

15 =
10
5,

WA EP,

1000 1500 2000
& AR HPAR

&Lkt B obAik B — AR 228 5 vh B vl 4

500

_5,
K11
3 itie

G 1 FH o S 00 8 ) S Y AR R AR, R B



B B B E

- 26 - Journal of Shaanxi University of Chinese Medicine

202 &7 BHE 4555 4 4
Jul. 2022 Vol.45 No.4

X ¥ ¥ &

SRS EAE YOG A A F i AT fE i 0 B R VR, 5
()G RE AT DAGRIEAR ) 8 7 ™, 288 B AR 42 1
B IS A BT BT
ARG RFH, FILE gt G HE B2
“Hle” B A FEAE RS B ORI R B X 5
ILEMAEFARA BN X R, & ILL AT
Y, mK2,3,5,6,7 0[HIL,7E8:00 = ~11:00 =, [ifi
FOCABGRSFNEEE 9 BT, RAL R R R,
ZE MW A T, 25 S W BE B AR /N oA R
AW BT, BRI BE B A R T A 4
X SRR PRI — B dob AR
FHDCA ARS8 B H ALY e Tt IG B
A, Tz R SRy A U i i B e A R R R L S
AR B A5 A IR 1 AR Ak 1T S AR R R B
ATLASZI AL B, JF ] CO 48 A, i — D50
R R E A R, 11:00 = ~13:00 =, %
Tk 2 FOGAR R S Ak 23 n , 25 I el SR e iy
2SR E R R, AL TR 2218 T R,
HOLA HER B R FFAH X R E . KR CO MR EE )
T TRE ., B LM FEotGEEs
S R 09 AH DG 43 B, A5 O A AR S B[R]
CO, MR BE ZE B RARE AL RS 5
ILEM R EOLE R P EEE MK, P, 5 G,
BB EIEADE, 5 RH 2004 5C, 3 B 25 M XT
TR R AL, e SR & ILL
iR e S OGS AR IR, LT, AL S AR
T, 2R B A R R T, RN DR A AE
RS, SALZEE A A, LS B AR/, Ui R L&
S ALBR I B A

AR SR AR5 O A e A0 s LB it Rk
TEESEH AL 2 , 45 7R PR 58 R %t 5 )L
LM R OGE RN H AR LR, A B AR
B AR B I B ) IR A5 R PR AL T A DT AR,
S s LA 2 b i o B4 Al
B35k
(1 YEHFREDFL. FEEHE[D]. B 45

s PR AE 2001 :262.
(215088, HSIL-EFE RS R[D]. B4, & EHFH
X #,2012:1-60.

(31, 2 Ju, RE, 5. S0 KMo 4 i AF R B 5T itk

JE[J]. & B ¥ 2 2 & 2013 ,38(21) :3645-3650.

(41 ¥k RaFEHMBERALEE[)]. BIES
(M5 #) ,1996,11(4) :158-159.

[5]1#i%F 4, Rk HPLC skl & % )L ¥ 5 F o 40 4
F[J]. @A $ Ak, 2016,31(1) :12-15.

[6] &, 7hs, # %%, 5. LC-MS/MS R atml & % )Lk P
10 A sred &2 (1] B %85 M %% &,2018,24
(18) :63-69.

(71, ERT. HAMEBAERFIM]. LT FPEKL
AR 2007 :1-309.

(1A=, Bl%  FE2Z, 5 FARABASMELRLT
BHAVERG Zoa [J]. B4 F4R,2017,37(2)
330-338.

[9]7k &, F &, T4, AR KRR = A A0IR T 3E A
KA AEFEGHm[]]. Rk K FFIIR,
2014,42(3) :24-27 ,36.

[10] 87, ht, F,F. AREAF CO2 KA R

S EASt R AR B T a[)]. A S
% 2 %,2016,35(9) :2404-2416.

(1] F&F,RER. FERGLS D EHAT IS
e[ )]. 3 A 2019,36(3) :658-665.
[12]FF 8, Tk M AL FEGMELED[]]. A

A 4R 2009,33(4) ;772-782.

(I3]0 446, AR E, FiF, 5. =t FegABAER L AL
MarR[J]. FEH 2015,46(17) :2610-2617.

[14] T30, T3&. B4 B 3T AL A F= K & CO, v 22 W 4%
faR[J]. 2 A% 4% ,2009,28(11) :2233-2238.
[15] 347, %4, 54,5 FRBRESKY F2Y
RAGAET B A A ARG 0[] R L,

2017,45(13) :60-63.

[16]Z AL, B, kA, 5. AL+t B A E A 89 AL
Al Rk []]. FF R R,2018,35
(4):929-937.

[17] vt 80, F 40 TR R 0R, 5. JUAS 2% 3K A o AP 5 3
st o sAFR[ ], #r i Rk S 3R,2019(3)
355-364.

(18] 3%, HAR%, kA, F. FRARAGHRE AT
KA GG AR AT ARG B [ )] M
My 25 5 3R,2010,34(3) :263-270.

(19 %, FEH K2, 5. AL HESERAFAIL
TR B A BT (FAR) (], A 4 32 538 R,, 1987
(3) :35-36.

(#5218 #7:2021-08-23  ZRiE: 455 3)





