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Table 1 Compare with photosynthetic characteristics of alfalfas growing for different lengths of time

gl Pn Tr WUE Cond Ci Chlorophyll content

Treatment (pmol CO;/m? + ) (pmol H;O/m? « s) (pmol CO;/mmol) (em/s) (pzmol/mol) )
4yrs 23.76 B 9.20 B 2.53 ABC 0.496 B 281.86 A 392 A
6yrs 26.92 A 14.06 A 1.95 C 0.58 A 285.89 A 402 A
8yrs 23.83 B 9.27 B 2.52 BC 0.58 A 291.64 A 345 A
12yrs 26.78 A 12.75 A 2.20 BC 0.49 B 272.04 A 361 A
ldyrs 24.94 AB 9.20 B 2.87 AB 0.47 B 273.67 A 351 A
18yrs 18.27 C 5.33 C 3.20 A 0.23B 232.37B 237 B
26yrs 23.68 B 8.48 B 2.56 ABC 0.30 B 168.79 C 221 B
A Average 24.03 9.76 2.55 0. 45 258. 04 330
bR 2% Standard deviation 2.89 2.87 0.41 0.13 43. 85 72.09
A5 S Z B Variation coefficient (%) 12.03 29. 46 16. 10 29.98 16. 99 21.85

T Z 8 WHCR M Duncan B 52 28 5 A RS 58 7R 28 S A8 M i 37K - (P<<0. 01,

Note: Statistical multiple compansionis based on the Duncans, the different letter at the same column indicated significance at level of P<C0.01.
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Fig. 1 Diumal courses of stomata conductance(Gs)in leaves of alfalfas growing for different lengths of time

2.3 RARAKFRYGET IR CO, REC)EK

iR WoR (B 2 AR AERKAFERE RS Ciiy H S b2 AT 0928 1k, 3R B0 Bl & B ) A94R8  Ci B i T B
TE 12 2 00 ZE A7 R 31 4 K Y e IR {E (218, 46 pmol/mol), DL JG & i b Ft, 7 19 = 00 A2 47 1k 31 4 K 1% & =
(338. 27 pmol/moD),

R 26 AEH &SN HARAERKAFEREE R CHERR 8+ 00 Z247HEH #6375 307, 4~327. 6 pmol/mol, 4EfRZ
mIZFAK, 26 FEAEAERR 800 £4 Ci A 204. 2 pmol/mol, b 4~18 4F H 75 ik 103. 2~123. 4 pmol/mol,
AR T HARAERE A . 7E9 2 00~18: 00 4,4,6,8,12 Al 14 FH 15 it v Ci{EAE R 421K, 24 260 pmol/mol 247,
I8 A M CifEAR T 4.6.8,12 F1 14 45, 1M = F 26 4F 45,



ERVEST R Ol 24 2008 4F 63

WA R A K AR E A Cii B RERONE B AERERMT 8 £ (5 8 45) . BRI BEH HAE 4 KAERM
FE L, CLZ M T B AR K 8 4R, Ci Bk, r 20 i REBRWI GR D R F4E R Z [\ 22 Sl 3% . 4.6,
8,12 Fll 14 4F 2 [0] 22 57 B 3 (HE (TTAR S5 38 M /3 18 R 26 4F . 18 AF A S 35 Ml i - 26 4R
2.4 FRAKFREETHFAEGRETA

iR WoR (8 3 BT A AR K AR R E S M i P i H 28 46 il 4 349 2 080 i < 0L " il 26, 76 9 £ 00~10 : 00,Pn
HEEES 1 WE(E .14 2 00 A4 RS 2 WE(E . 7E 12 00 A WA BMEE TR ML 8. HEREERKRERAS
[] o R Pt 30 g e ARG A2 1) IF 220 v KA B 8 25 e

AARLEERESE 1 I I BRAE 9 ¢ 00 245 . 33.02 pmol CO,/m* « s, 55 2 WG I BLAE 16 + 00 7247, K 25. 74
pmol CO,/m* « s, 7E 13 ¢ 00 245 Pn AL FAK4 . 4 18. 70 umol CO,/m* s, 6 Fl 8 4EAE I F5 4 1 =y W (B4R i B
£ 10 = 00 fIRAF AR L BEAE 11 2 00 (H5S 2 VAR BRI 2047 22 57, 6 AR AR A 40 2 Wi AE 14 = 00,7 8 4E 4=
FAE M BLTE 16 £ 00, EAFAEKH 8 48, i g Po i BUm W FIAIRAS A I 20 A (K 5 3. 4.6 F1 8 4R AR B i A W]
W25, 12 R0 14 AR E ARG 1 WA AR UAE 10 ¢ 00,55 2 W AR BUAE 13 = 00, 1M 12 42 5 18 1 S5 (I 8 BLAE
11: 00, 14 FFAEREHIAE 122 00, EfAERKE 18 F1 26 4,58 1 WE(EHERTE 9 ¢ 00,25 2 W& 18 4R/ th L7
13 00,26 4£4E HYILAE 15 ¢ 00, AR B BLAE 12 ¢ 00,43 51K 19. 22 Hl 17. 45 pmol CO,/m’ + s,

XF 7 AR AR B SRR B A A5 I E I 20566 BRI P B HEAT 40 A P RLE L R 10 2 00~12 £ 00 58
B E A8 B EOG G H AR TR T 5,29 pmol CO,/m” « s, M F/F 12 £ 00~13 ¢ 00 HOtA H A B F 1 4. 91
pmol CO,/m* « s, RUTEFEFOLH BRME 1 (& T4 2 (. Hrh gt e s R FTRENEE R T Tt
£ R BT R RO R P AR MR R 18 . HAE AR E 26 4R 0% Pn @& T I8 AFEAE .

g 380 r —A—4yrs —M—6yrs —&—8yrs g —A— 12yrs —8— 14yrs
§ 360 + § 350 —A— 18yrs —%—26yrs
5 340 5 300
# %%\ 320 } # %g
RSE 300 gsg 20
Shey ©82 200
258 ) 25%
Elg~ 2001 B3s- 150
Tg 240 t Tg
100
5 220} 5
® 5 e 2w 8w g 2 8 8 e B 88 s =S
waSsoaEm Sy EEES e g 8 H e 88 89
i ) Time i 7] Time

B2 FAREEKEREBEMHHER CO, REHBEL

Fig. 2 Diumal courses in inter cellular CO, concentration(Ci)in leaves of alfalfas growing for different lengths of time
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Fig.3 Diumal courses of photo synthesis rate(Pn)in leaves of alfalfas growing for different lengths of time
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Fig. 4 Diumal courses of transpiration rate(Tr)in leaves of alfalfas growing for different lengths of time
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=—0.812 5" ", P<C0. 01), 55 Al FR8E K AHOCVE AR 3 78 1 o 15 S AR X 3 i AR W 35 B A G Gr =
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NHAB R T8 (A6 2 R E DL A A SRS RS M E CO, ¥R B E M EG=—0.676 5" )4, 5FFA K
THRHEMERR HEEBER . RAFE HER MY S EE D FIEMX(-=0.648 6°,0. 638 3",
0.618 7" ) s KA E SMAZEIRIE 2 B W& EMH X (r=0.972 7" ), 5 KRS AHEEF S0 5 E AKX =
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—0.929 777 HARALT B A CO, W BE 5 A G R O B2 15 4 0 26 91 22 AR B 3 S O (r =
—0.8828 "), 5 FE R B FIEMRK (r=0.652 5 ). LA FESHME CO, W2 8 FHAMHK =
—0.633 85" ), SRR AN T i M B FH IEMK(r=0.903 5" "),

MR 5 Z B RN 5 XTI e L SR 52 0 di K 1) DY 12 A 808 s LR I S R A X i AL
JE ] CO, WS 75 19 236 KSR I B2 DRl JEE 15 10 A0 28 P 22 o 0 22 I 3k o 58 i e A IR 2 T 1]
CO, WS, YIS M2 AN X & 5 O & A B AT R AL B R TXHR B SR 2R 2% .

R2 ENEBRAGEXSEBEERNTEERRZBMNEXRY

Table 2 Correlative coefficients between photosynthesis rate and transpiration rate in leaves of alfalfa and environmental factors

iH e iR oG H AR FE I R KARE AR I B2 WHZEREZ SILTE HECO,
Ttem Pn PAR Tr Ta RH VPD Gs W Ca

oG A R S PAR 0.843 3% *

MR Tr 0.661 3" 0.648 6*

KAMESE Ta —0.061 4 0.142 0 0.531 6

KAHIEE RH —0.2857 0.207 4 —0.276 3 —0.929 7+~

M MZERE2E VPD  —0.045 0 0.2212 —0.170 0 0.972 7%  —0.8828"*

SA B Gs 0.822 3" * 0.638 3" 0.436 0 —0.417 6 0.652 5" —0.394 8

M CO, ¥J¥ Ca —0.8125**  —0.676 5" —0.8399** —0.2916 0.005 9 —0.2796  —0.633 8"

W4k AR A Chl 0,836 17~ 0.618 7* 0.723 9% —0.468 6 —0.192 6 —0.9326**  0.9035"* 0.5000

e FRIR 0,05 K- » « FIR 0.01 K RIE,

Notes: * indicated significance at level of 0. 05; * * indicated significance at level of 0. 01.
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A study on photosynthetic characteristics of alfalfas grown for different lengths

of time in the semi-humid region of the Loess Plateau
HU Shou-lin""? , WAN Su-mei'?, JIA Zhi-kuan' , WANG Yong®
(1. Research Center of Dryland Farming in Arid and Semi-arid Area, Northwest A & F University,
Yangling 712100, China; 2. College of Plant Sciences, Tarim University, Alar 843300, China;
3. Gansu Academy of Agricultural Sciences, Lanzhou 730000, China)
Abstract: The daily dynamics of photosynthetic characteristics of alfalfas grown for different lengths of time in
the Loess Plateau were monitored using a Portable L.LI-6400 Photosynthesis System. The results showed: 1) Al-
falfas grown for different lengths of time had considerable influence on photosynthetic characteristics of which
the most important was stomatal conductance followed by transpiration rate and the chlorophyll relative con-
tent. 2) Diurnal variation in Pn and Tr had two peaks, and an obvious midday depression. 3) The net photo-
synthetic rate was significantly positively correlated with photosynthetic radiation, stomatal conductance, the
relative chlorophyll content, and transpiration rate. The net photosynthetic rate was significantly negatively
correlated with intercellular CO, concentration. The transpiration rate was significantly positively correlated
with the relative content of chlorophyll and photosynthetic radiation but significantly negatively correlated with
intercellular CO, concentration. Analysis of the photosynthetic characteristics showed the best length of time to
grow alfalfa was six years.

Key words: alfalfa; growing year; environmental factors; photosynthetic characteristics



