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An experimental study for daily changes of environment
factors and physiological parameter of Lycium barbarum L.

Liu Jing Wang Lianxi Ma Liwen Li Fengxia Zhang Xiaoyu
Su Zhansheng Zhou Huigin Li Jianping
( Ningxia key laboratory for meteorological disaster prevention and reduction , Yinchuan , 750002

Abstract: Using CIRAS-1 photosynthesis measure system made in PPS Intenational Lid. of England, we measured the
hour-to-hour change of transpiration rate, net photosynthesis rate, stoma resistance and so on for Lycium barbarum L. and
spring wheat. We also tested illumination, effective radiation of photosynthesis, leaf and air temperature, humidity, breeze in
the field in the same times. Compare with difference of every factor of spring wheat, we studied the leaf net photosynthesis
rate, transpiration rate, conductivity of stoma, solar radiation, leaf and air temperature, humidity, concentration of CO,, wind
speed etc of Lycium barbarum L. The result showed that leaf PNR of Lycium barbarum L. is higher than spring wheat. PNR is
dropped at noon. Leaf transpiration rate is a bit higher than spring wheat in whole day. And it keeps in a high and steady lev-
el relatively, but not increase when PNR is dropped at noon. Stoma conductivity is lower than spring wheat. Radiation and air
temperature is main factor that affect PNR dropped at noon. The relative humidity in lower level is higher than upper; howev-
er, the law of wind speed is on the contrary. There is not valley of CO, absorbed on the field of Lycium barbarum L.
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Relationship between leaf net photosynthesis rate of Lycium
barbarum L.and its environmental micrometeorological factors

Liu Jing Wang Lanxi Dai Xiaoli Su Zhansheng Li Fengxia
( Ningxia key laboratory for meteorological disaster prevention and reduction , Yinchuan , 750002

Abstract: Using CIRAS-1 photosynthesis measure system made in PPS International Ltd. of England, we measured the
hour-to-hour change of transpiration rate, net photosynthesis rate, stoma resistance and so on for Lycium barbarum L. and
spring wheat . We also tested illumination, effective radiation of photosynthesis, leaf and air temperature, humidity, breeze in
the field in the same times. By modeling all phenomena factors with meteorological factors, we studied the leaf net photosyn-
thesis rate with the, transpiration rate, conductivity of stoma, solar radiation, leaf and air temperature , humidity , concentration
of CO,,wind speed of Lycium barbarum L. etc. The result showed that there are many relationship among effective radiation
of photosynthesis, leaf temperature, difference of aqueous vapor pressure, stoma resistance and transpiration rate etc. This
study will give a new view in characteristic of physiological and environment factors of Lycium barbarum L.

Key words: Lycium barbarum L. PNR micrometeorological factors Relationship

000 Lycium basbarum L. OO OO OO ODOODOO0DMOOO0OO0OO0OOOOOMWOOOO
goobobobmooboobotbooo oo omoboboooomoooo
00O00mMOooooooWmWo0oo0oU000o00o0WooooUU00muooooo
0oooOoooo @, 0000000000000 ooooooooomoon
gbooboobobooooboooboooooboobooboooboboooobobobboo
gobooboobobooooboooboooboboobooooobobDoobobobboo
ooboboooo0o0o0oooombobboo0ooooooooWmm oooo

. 000000 0mows 00MIDIMDODoo00moo0oooooomoooboooomooomoan
gooooooo



1.gooogoo

00000000000000000D000000D0000 10MOo00g 20010 6
O2»~23 000D0O0OO0OO0DODODOOOOOODODO o.13nm’0000000000C0DOODODOO
0.9m,0~50cm OO pHOD 8.4M 0000 1.12g°kg”'MO0D000 13.6g°kg”' M OO0
0.69g-kg”' MO OO0 85.9mgrkg™! MO 0.71g kg ' MO 19.7g°kg” ' MO DO0DOMO0O
OO0O000 35.6mg kg™ '0 143.5mg kg™ ",

0000 psO00D0O0DO0O0ODOO ClRAS—1 0000000 DOOOODOOOOO 300
000000000 @MO0O0D0MO00DmMOO0000mMO0000nn ¢o, 000000
000000000000D00000 40000000000000000O0O0O0ODOODOO
00000000000000000D0 40000000000000000000000
D00000000000000000000 50em.100em. 150em.200em 100000000
0000000000000D000D0000000D000000000000000000
000000 20000000000

2. 0000

2,1 OOOOOOOOOOOOO

01060 2 0000000000000MO000 ,11.000 15:000000000
0000000000000000000000000000000000000000
DD0DD0DDO0DMO0ODO0O0O00DO0oDoDoooB-so00o00oooooooon
Rubisco 10 00000000000000000O0O0O0O0OO0OOO0OOOOO0O0®O0O0
0000000000000000000000000000000000 Cumming 0
0000000000000000000000

40
35 |
30
4 3

25

20 |

A A (pmol- m2s!)

15 — - L s
9:00 11:00 13:00 15:00 16:00 17:00
te 1R

0O ODoobooooobooooo

0 13.00~ 16000 0000000000000O0O00000OC0O0O0OO0OO0OOCO0O
gooobbboooobooboodoooobobbooooobboboboooooboboo
ooooouoooooooooooooooon 10:00,12:00 ooooo¥moooo
001, 00000000000000000D0000000O0 O wmWooooobooo



gooobobooboobooooooboboobooboo

gobobooooboobooobobbbooooboboboboobobbbooobooboDboo
oooobooooooooooogobboboobooobbboooobbooooobobobDoo
Doomoooomoooiomooooo0omonn co,000000000O0ODO
obooboooooboooobobobooobooobboooobooboooooobooboooDo

gooobooo

2.2 ODO00O0O0OO0OOOOOOOOOOOOCOCOO

gbbooomyyprRDOOOmM rrOCOOO0DOO0ODOOO

NPR =41.883 - 3.414TR + 0.194TR?

38
36
34
32
30
28
26

ot &id % (pmol (CO) m 2s ')

22

R=0.533,F=1.023

24

8 10 12
W #E (mmol- m2s™)

02 000000000000

14

16

00000 12mmol.m 2~ '0000000000CO0O0O00OOCOOOODODOODOOODODO

oobgooooon

opooooOooooooo pobODOOOO

NPR =15.328 +0.012D - 1.831 x 1079 D?

000000D0000000000000000 3000mmol-m™2+s”!

BEAE % (umol (€0) m 2s ')

38
36
34
32
30
28
24
22

o

/

1000 2000 3000
SASHE (mmol-m?s™)

03 0OD0O00OO00O0O0OO00O00

4000

R=0.768,F =2.154 (2)

moooooo

goboobboooooboobooooboboooooooboooubboboooboboobo



gboboboboobobobobobooooo

23 0bOODOOoOooOOoOoOoOOoObOboOoon

23,1 OoooooObooogodao

uoboboooboobooooooobobooboboooobooooooobooonn
gboooobooooboooobooobooobuoobbooooooobooobboobbOooDo
ooog

P ..al

NPR =}me+—a[ (3)

38
36
34
32
30
28
26
24

¥ 642 (ool (CO,)  m2s7!)

22
1100 1200 1300 1400 1500 1600 1700

HEHHEH (pmol- m2s™)

04 ODO0O0OO0OOODOOO0ODOO

p,00000000/ODODODO0O0L 000000000000 0OOCOO0O00O0OO0
obooooboooooooboboooooboboooobooooooooooboooo
tobomooooobmoooboboboooomuooooooooboobooon

PNR =3.429 + 0.019F R=0.69,F=8.9 [MOOO (4)

~ 38
;w 36
2 o34
3

S 32
5 30
g 28
7

& 26
R 24
% 22

25 26 27 28 29 30
Hi (C)

0s oooooooooo



2.32 0O000O0O0O0O0O0

00000D0000000000000000000000000000000000
oDl @MOO0O0MODO0D00000NO0000000000MOn0onod
PNR = -803.326+61.243T 5 - 1.12T% R =0.462, F = 1.407 (5)
00 3000@M00000000000000M0O0000MO0000Mm
00000000000000000000000000000000000000000
00000000000000000

2.3.3 000000000

000000000 .00000000000
PNR = — 1181.687 + 153.279¢ — 4.836¢> R=0.707 . F=1.498 (6)
0000 16hp 000000000000 D000MmO 16hPa@MO00D0

38
S 36
& 34
S 32
E 30
Z 28
g 26
;‘i 24
22
14.0 145 150 155 16.0 16.5 17.0
AHEE (hPa)
0 ¢ 00000O00O00OO0DOO
38
:"; 36
2 34
g 1
=
g 30
% 28
?& 26
§ 24
22—55 -50 -45 -40 -35 -30
COZ%IE(mmol-m‘:‘)

07 U0OD0OOOOOO co, 00000



2.3.4 000000 co,000

pobooodooooobuooob co,000oom co,0000D00000DOO
goboooboooboo

PNR = -1 3.307+0.03VPD)VPD R=0.97,F =30.237 (7)
co,00000000D0O0O

3.00

oooboboboooooobobobboboooooboobboboooooooobobooog
gbooboooboboobooboboobobbobooboobobbobooboboobo
oboooobobobooboobobooooo

0O0m oo 0o

(1000 000000 .0000000000m999.

(2000000 .0000000 .00MO0000001986.121 ~ 129

3]000M0O0OM0OD DO0O0O0O0OD0ODO0O00D00 .00000000C01998,17(5):430 ~ 434

400000 0O0 . 0000000000000 000 . 0000101995,17(3):17 ~ 21

(5] 0000C0OmMO0O0 .00000D00D0O00D0do0DOooODOoog . 000000 C99s,
1:18~20

(6] J0DMOO0OWmMO OODOO0OO0DODOOO0OO0ODODO0OO0O0O0OO0ODOOO0 . O0oD0O0OCC1997,12(4):
48 ~ 51

700 0MO00 .00000000000000 RubisecoD ODOODO L 00000O00OMO999,20
(3):27~32

[ 000 .0000000D0DO0O0O0O0OOO .00000D09%4,8(1):9~14

[9] Cumming B G E Wegner. Rhythmic processes in plants. Ann. Rev Plant Physiol ,1968,19:381 ~ 408

[10]000DMO0mMO00 . 000000000000 .00000000C1995,18(4):566 ~ 571

(noDo00moD0mooO0 . 0000000000 .0000000DC1995,18(2):269 ~ 275



