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Abstract: The diurnal changes in net photosynthetic rate ( P,) of Saposhnikovia divaricata ( Turcz.) Schischk. and their
relationships with photosynthetic active radiation ( PAR), atmospheric CO, concentration ( C,), ambient temperature
(T,), leaf temperature (T,) and relative humidity (RH) were studied systematically in different periods. This knowledge
is essential for formulating generalization regarding the cultivation of the species in Jilin Province. Results showed that the
diurnal changes in P, of the species in different periods were similar and could be expressed as two-hump curves, reflecting
a significant middy depression. The decrease in P, during midday was mainly resulted from non-stomatal limitation in July,
but stomatal limitation occurred in August and September. High temperature and low relative humidity were critical factors
constraining P, in July. The non — synchronous change of P, and E were the main reason leading the variations of WUE.
PAR affected P, , synthesis and transformation of organic matter, which restricted the production for S. divaricata. There
was a significantly and positively correlation between the P, and PAR (P <0.05). The responses of S. divaricata leaves to
the environmental factors were different during growing season, and the direct effects of environmental factors in three
different months were of the order; 7, > PAR>T,>C, >RH in July, T, >PAR>T, >RH > C, in August, T, >PAR>T, >
C, > RH in September.
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Fig. 1 Diurnal changes of photosynthetic active radiation and air CO, concentration in different periods
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Fig. 3 Diurnal changes of relative humidity in different periods
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Fig. 2 Diumal changes of air temperature and leaf temperature in

different periods
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Fig. 5 Diumal changes of stomatal conductance of S. divaricata in
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Fig. 8 Diumal changes of water use efficiency of S. divaricata in Fig. 9 Diurnal changes of stomatal limiting value of S. divaricata in
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K(P<0.01);7,5 T\ 2R BFIEMRK(P <0.01);T,. 75 RH # 2R BEGAR(P <0.01) . HEERARA
9 T,, 3853 C, T\ \RH Xt P EIVE R A Tl s T, 2 TR, 0 5 PA KRERIIETE. SRR T PAR 5
P AHRARBERA B3 TR0, % PR EEERNT T,o RULEWE PAR XM ,7 A GriREARIEZ 00
B R P, ) EZIREE A T

*1 TAEMPREERFHHREESERNERRY
Table 1 Path coefficient between environmental factors and P, of S. divaricata in different periods
E78: i

At Enmvirommental HHAEM i Through @34 Through  i@ad Through  3&id Through 33 Through
Month factors Direct effect PAR(X,) Ca(X,) Ta(X;) TI(X,) RH(X;)
717 July PAR(X,) 0.79 -0.19 0.93 -0.54 -0.17
C,(Xy) 0.35 -0.43 -1.17 0.66 0.29
T,(X;) 1.25 0.59 -0.33 -0.70 -0.29
T (Xy) -0.71 0.60 -0.33 1.25 -0.29
RH(Xy) 0.31 -0.43 0.33 -1.19 0.66
8 H 8 August  PAR(X,) 1.26 -0.17 0.84 -1.41 0.37
C,(Xy) 0.46 -0.46 -1.05 1.69 -0.74
T,(X3) 1.2 0.88 -0.4 -1.95 0.74
T (X,) -1.95 0.91 -0.4 1.19 0.74
RH(X5) -0.81 -0.57 0.42 -1.09 1.78
9 H 9 September PAR(X;) 1.15 -0.35 -1.23 1.02 0.27
C,(Xy) 0.62 -0.66 0.82 -0.68 -0.47
T,(X;) -1.28 1.1 -0.39 1.06 0.31
T (X,) 1.06 1.11 -0.39 -1.28 0.31
RH(Xy) -0.54 -0.57 0.54 0.74 -0.6
*2 AEMPREEFEHREASERREXRB(n=6)
Table 2 Partial correlation coefficient between environmental factors and P, of S. divaricata in different periods
WEAF
H 4 Month Environmental PAR(X,) C,(Xy) T,(X;) T (X,) RH(Xy) P,
factors
7 H 7 July PAR(X,) 1 -0.568 0.763* 0.782* -0.555 0.852*
C,(Xy) 1 -0.954** -0.945** 0.960 ** -0.312
T,(X3) 1 0.999 ** -0.954** 0.521
T (Xy) 1 -0.944** 0.530
RH(X;) 1 -0.321
P, 1
8 H 8 August PAR(X,) 1 -0.380 0.715 0.736 -0.469 0.910**
C,(Xy) 1 -0.892** -0.878** 0.924 ** -0.104
T,(X3) 1 0.999 ** -0.931** 0.479
Ty (X,) 1 -0.931** 0.500
RH(Xs) 1 -0.284
P, 1
9 H 9 September ~ PAR(X,) 1 -0.607 0.973** 0.975** -0.501 0.861*
C,(Xy) 1 -0.687 -0.685 0.931** -0.388
T,(X;) 1 0.999 ** -0.572 0.813*
T,(X,) 1 -0.564 0.813*
RH(Xy) 1 -0.444
P, 1

n

To.0s =0.7545, rg o1 =0.8745
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FAFT#55 ; A5 T PAR 5 P MR R BEK B3 T /2, X P EBIER/NF T CXF P MEREIER
A BB/ o

9 Aty HEE T P, EBERBAZIUNNT, >PAR>T, >C, >RH, HH PAR.T, T\ 5 P, 2 B & FAHX
(P<0.05),HHPAR 5T,.T\,C,5RH. 5T, 5 T¥MERBEIEMK(P <0.01) ;T X P, HEEAEFAHRK, A
], @13 PAR.TF RH %t P, FIVE I R IE 1
3 it

HYOEAEER MY A = SR YRR RS A B AT R, R 3R 5 R R A Y A K AR
REEFR ., — R, MYOEEVER B2 LIA MUERTTE , 204k il 4% 52 XU I Bl s ) BFgT 45 %
B, ASRI B 3, B Rt A R 22 B A P LU Y B 4%, 767 8]t BMIR A, 3 2 fl T P 27 L R S <L
ZEIE SR K IR, R TS R T RAL, AL RGBT B R K, FlEHE CO, IR &, RBOLA #E
FEK. RIGHEE RIS, IRM IS , 2808 B, AR Y K TH FE IR ) o7 JE 15 B B #f, B A
FEF BB 2 NEE, ZEE/.

L F AR R BB Bk R AL B I R BE 1 i, 5 3R % RERRAE B, 3 OB RER AR IR, ok &
R, —EREEEN, EEEERTE A ERE A B 564 EREEME  6a e X -
Rubisco 0@ I ALIREE1E 25 ~30°C , HiF M R R B DOE & d R B A/ 4 F 38 BE 5 i i )
P P B — A S B 1 , AR T HOBA R R B BEAT ), [R5 38 AT RE 2 R 7 AL T, HE R JE S ALIR
SRt R B R 3EVER o Gesch S54iRIE 8 H R4 R IR BE T /K AF ) Rubisco 1& fLEGTE PEREAR, {8 Rubisco 1E 1k
R 5 % AR AT, S 3L Rubisco fIE S IE B E TE MR o Law 245 BB BEH & T L& 1E I Z MR 12
J2 Rubisco & I53 |2 , Farquhar 25 AI\K, P MARIH-FEA C, BT, S48 F Y 5 B2 R4 A 7157 4 2k
SILEZEEI P ipE S L o 7 ABBIR CFE 6, P, FREIIBALT , B LT, Bt 7 A 6B R4 fE
TR ILA RS EH, ERELHE LT, L AR B F1538 S EEZ 2 ME . 8 Ao A
B0 S FLBR ], RIS FLFBE R TR BHLE T CO,IBERL , B X P, o B HFFT S5 R FR B, K43 lraf v] fif -4
ZHRTHD, DEBUKUESEH SRS BB B E EREK,7 A X P&, 5iX R
ERMEKER,7T A BRBEKEZ, MRKRBERR, BB HERORS, BT E, DEYHEERAR,
HEARRTE S TR, 2R ERE AT P, Et, REFUKSERRIEEHOK, BiEBUK, IF#1T
S - BEER RAE KIS, BRI B P, A R

AN R HA Bl XK 20 ) 2k e 22 LR DU 7R i 28, 222 FL R 8.00 PAR Fl T,E L 8B LA T T IR
KA, T HLET RH A1 C AEXT 3R , iX 26 (R R AR 2 38 = B X P, B A 2544, T E SUAEXS B, P, 3R E 5% E REAIR
HREEIR = WUE, L& R MR T 2B HE R, KR ABCR TR, a8 PR A ESFEOK S
FIFAZCRAE T [ B, 6 A SR R IS BRI A [R5 25 R K R BRI F B HE . i3 A
13 B ) H S 387K 43 R FAZSCR BT A ZERE KB 2 0 7 A 6y, B UK 20 R BRI TR K AT A 5 8 A 4y
M9 At APRER EETRAMN THEWEKSF M RER. 9 AR XKSFRBRNER, £
BLRRZ (KIS D B, B VR FR 7K 20 A 1 % I 3 3 ) T R B AR K, I /K 43 R R I B 7t

AR ENFERREFLEAERANRB, FER T PAR 5 P AHXREEK, DL AREEH E
B b K e A B, AT 2 B XU P B I & RS Ak, X B VAR P= iR B BRI VE . 59
A, A B BRI RS REEIHREE T AR, WS H YA VR K& 8. BEIrEREH B R
EENERFTOCEERERZBIE R F LA 0, (B2 R8BI BE R X5 A R 5 R B R BOE BT A
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.7 Afr, 35T X P EEEMBREVNA T, >PAR>T, >C, >RH,8 A4 T >PAR>T, >RH > C,,9
A2 T, >PAR > T, >C, > RH, Joi A RIRGTXHOEE H R KM AFAE R RSP RER , B KOG E R
OtEABERGEN R FREZ HER T RGE WM. —BZN B 3R5EE T2 LR GRE JRE,
CO, YRS R PR bz & 4784k, T B AT REif T Rubisco 1% IS IL S E S NFE FRIEM, fHOEAER
B B o B, e SRR, AR A S E T B E T AR TEE T mEs, wmEER
(1B 35 1 362 Bl RO A P A 8] R B S PR A [ o 3358 B 1% i XL v o't 3 SR 2 i 2 't A AR L TR
B AARHEEE KRR CO MBS MR G RIS R .

References :

[1] YangSL, Zhang B G, Chen J, Li X E, Wei J H. Effect and development strategy of herb cultivation on the sustainable utilization of natural
resources of Chinese Medicine. Chinese Traditional and Herbal Drugs, 1999, 30(11) : 870 —873.

[2] YangL M, Han M, Zhang L X. sustainable use of medicinal plant resources and study and prospect of their population ecology. Journal of Jilin
Agricultural University, 2006, 28(4) ; 383 —388.

[3] Shao X W, Han M, Han Z M, Kong W W, Yang L. M. Effects of water supply on growth and photosynthesis in Scutellaria baicalensis. Acta
Ecologica Sinica, 2006, 26(10) : 3214 —3220.

[ 4] Editorial Committee of the Pharmacopoeia of People’s Republic of China. Pharmacopoeia of the peoples republic of China (Part I ). Beijing:
China Chemical Industry Press, 2005. 102.

[5] LiuSL, Zhang C H, Zhang L. X. Comparative study of four chromones of Saposhnikovia divaricata in different places. Chinese Traditional and
Herbal Drugs, 2007, 38(5) : 776 —778.

[6] Jiang Y Y, Liu B, Shi R B, Tu G Z. Isolation and structure identification of chemical constituents from Saposhnikovia divaricata ( Turcz. )
Schischk. Acta Pharmaceutica Sinica, 2007, 42(5) ; 505 —510.

[7] SunH, CaoL, Meng X C, Wang X J. Studies on the method for the processing roots of cultivated Saposhnikovia divaricata. China Journal Chinese
Materia Medica, 2003, 28(5) : 402 —404.

[ 8] Shan L. Water use efficiency of plant and agricultural water use un semiarid area. Plant Physiology Communications, 1994, 30(1) : 61 —66.

[ 9] Zou Q. Studies on physiological drought resistance of crop. Jinan: Shandong Science and Technology Press, 1994. 155 —163.

[10] Zhang M N, Jiang L. The preliminary study on ecological characters of photosynthesis in rice. Journal of Anhui University Natural Science Edition,
1996, 20(1) : 88 ~94.

[11] Pearcy R W. Sunflecks and photosynthesis in plant canopies. Annual Review of Plant Physiology, 1990, 41 421 —453.

[12] He WX, YiJ, Li HM. Comparative study on daily change of photosynthesis rate of the rhizomatous grasses in milky ripe stage. Chinese Journal
of Applied Ecology, 2004, 15(2) : 205 —209.

[13] Song Q H, Zhang Y P, Zheng Z, Yu G R, Sun X M. Physiology and ecology of Pometla tometosa photosynthesis in tropical seasonal rain forest.
Chinese Journal of Applied Ecology, 2006, 17(6) : 961 —966.

[14] Farquhar G D, Sharkey T D. Stomatal conductance and photosynthesis. Annual Review of Plant Physiology, 1982, 33 317 —345.

[15] Kramer P, Kozlowsli T T. Physiology of woody plants. New York: Academic Press, 1979. 443 —444.

[16] HuangZ Y, Dong X J, Jiang G M, Yuan W P. Primary studis on the daily dynamic changes of photosynthesis and transpiration of Salix
Psammophila. Acta Botanica Boreali-Occidentalia Sinica, 2002, 22(4) . 817 —823.

[17] Miiller P, Li L P, Niyogi K K. Non-photochemical quenching. A response to excess light energy. Plant Physiology, 2001, 125; 1558 — 1566.

[18] LiCM,PuXP,MaZW, Xie Z Y. Preliminary study on diumal variations of the photosynthetic efficiency of Plastic multching cultivation on
Fodder Sugar Beet ( Beta vulgaris) In alpine region. Journal of Northwest University for Nationalities ( Natural Science) , 2005, 26(2) ; 46 —48.

[19] Salvucci M E, Portis A R, JR, Ogren W L. Light and CO, response of ribulose-1,5-bisphosphate carboxylase/oxygenase activation in arabidopsis
leaves. Plant Physiology, 1986, 80: 655 —659.

[20] Jiang G M. Temperature and determine of plant. Plants, 1998, (1) : 30 —31.

[21] Gesch R W, Boote K J, Vu J C V, Allen L H, J, Bowes G. Changes in grown CO, result in rapid adjustments of ribulose-1,5 bisphosphate
carboxylase/oxygenase small subunit gene expression in expanding and mature leaves of rice. Plant Physiology, 1998, 118(2) : 521 —529.

[22] Law R D, Crafts-brandner S J. Inhibition and acclimation photosynthesis to heat stress in closely correlated with activation of Rubulose-1,35
bisphosphate carboxylase/oxygenase. Plant Physiology, 1999, 120(1) ; 173 —181.

[23] Wallin G, Karlsson P E, Sellden G. Impact of four years exposure to different levels of ozone, phosphourus and drought on chlorophyll, mineral

http ://www. ecologica. cn



1390 B Ox ¥ R 29 %

nutrients, and stem volume of Nowavy sprace, Picea abies. Physiologia Plantarum, 2002, 114(2) : 192 —206.

[24] Chen Q, Zhang H'Y, Tang L L, Li X L, Liebig H P. Effects of water and nitrogen supply on spinach ( Spinacia oleracea L. ) growth amd soil
mineral N residues. Pedosphere, 2002, 12(2) : 171 —178.

[25] Stanhill G. Water use efficiency. Advances in Agronomy, 1986, 39 53 —85.

[26] LanY, Woodrow I E, Mott K A. Light-dependent changes in ribulose bisphosphate carboxylase activase activity in leaves. Plant Physiology, 1992,
99(1) : 304 —309.

[27] Xu D Q, Shen Y G. Diurnal variations in the photosynthetic efficiency in plants. Acta Phytophysiologica Sinica, 1997, 23(4) : 410 —416.

S E 3k

(1] wtihbk, AR, PR, 22008, BUAmn. 250 AE 2 L IR AT FRRg i i P A P BOR SR AR, P %524, 1999, 30(11) : 870 ~873.
(2] HFIR, 8, sofse. 25 MY SR AT RRSER BRI AR ST SR . SRR 244), 2006, 28(4) : 383 ~388.
(3] HREXC, Hiffy, W8, fLAHEMH, BRR. KORERX S ERSEERERPR. £&¥H, 2006, 26(10) : 3214 ~3220.

(4] HEFRHGMERSTGH. PEARIEMEL (). Jont: Tk bR, 2005. 102.

(5] XUBCR, SARL, sk AR HBRH 4 F @R R LRI, HE 2y, 2007, 38(5) : 776 ~778.

(6] s, X0k, AIER, Wb, BIRLFEEN B SEMEE. 222, 2007, 42(5) : 505 ~510.

(7] h0%, B3, SRA, EEE. MR KRS i LIk Rerse. S EH 2545, 2003, 28(5) : 402 ~404.

(9] 4% VEYpiREsAS0oE. Urm . IWARBEEBOR AR, 1994. 155 ~163.

[10] 5kBAf, 1)) KEDEEFHERIIR. LROEZER( BRBIART) , 1996, 20(1) : 88 ~94.

(12] fU3C%, Zt, 2ty MEEREIRNEOEE B B AN WIS, R, 2004, 15(2) : 205 ~209.

[13] CRifi, K—F, BIE. PSS EMF BRI S EBAE SR B HIA 524, 2006, 17(6) : 961 ~966.

[16] ¥R, WEFE, HEll, H3CF. YWHDEEIERAZERSEMH 3SR H. FIbmys, 2002, 22(4) : 817 ~823.
(18] Z=ng, Wi/, DURSZ. W X BB SR 1A RIS & H AR, PHAL R 244 ( A RBHERR) , 2005, 26(2) : 46 ~48.
[20] #wHl. HPIIOHREE RWE. MYZE, 1998(1) : 30 ~31.

http ://www. ecologica. cn



	03c35.pdf
	03c36.pdf
	03c37.pdf
	03c38.pdf
	03c39.pdf
	03c40.pdf
	03c41.pdf
	03c42.pdf
	03c43.pdf

