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Daily dynamics of photosynthesis in alfalfa varieties under dry farming conditions
LIU Yu-Hua, JIA Zhi-Kuan, SHI Ji-An, HAN Qing-Fang, ZENG Qing-Fei  ( Northwest Sci- Tech University of Agriculture and Forestry ,
Yangling , Shaanxi 712100, China ) . Acta Ecologica Sinica ,2006,26(5) : 1468 ~ 1477.

Abstract: On fine days, daily dynamics of photosynthetic characteristics in four alfalfa varieties under dry farming conditions were
monitored using Portable LI-6400 Photosynthesis System. The four alfalfa varieties included Xinjiang big leaf, Ameristand 201,
Amerigraze 401 and Lobo, which were at the flowering stage after the first cutting in their fourth year of growth. The results were
summarized as follows: (D The curves of diurnal variation in Pn, Tr and Gs of four alfalfa varieties leaves had two peaks, and an
obvious midday depression at 12:00 o’ clock, although there were differences in the time and the value of the peaks occurred in
terms of Pn, Tr and Gs. WUE had two peaks in all the varieties except in Lobo, and the four alfalfa varieties all reached the
highest value of WUE at 8:00 o’ clock. D Based on the tendency of changes in Pn, Ci, Ls, it was speculated that the midday
depression in the alfalfa varieties was controlled by stomatal factor. (3 Daily average values in Pn, Tr and WUE of Ameristand
201, Amerigraze 401 and Lobo were higher than Xinjiang big leaf, with Ameristand 201 being the best. @ Correlation analyses
showed that the factors affecting Pn could be ranked, from the highest to the lowest, as PAR > Gs > RH > Ta > VPD, and the
factors affecting Tr could be ranked as PAR> RH > Ta> > Gs > VPD .
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HERWEISHFEERHIRNRNESERE", BEAGETHERARRENEARFETRHE A ER
M SALSFENZRASHREF HEKSRELR=YHBFNXR, EER, AREZSHEATEE
J(BRBKEE CO, REKEMEERBERAETHEBRAEEER) RUNE . BETEE HEEXALK
R AEALIR IR B B PR AR,

EILE 7 (Medicago sativa LORGEBAZFELETHNE, ERBEMEBHSE. HHEERXBEINLS 35~
43°Z [, E T HSIB 6 ~ 12°C, FE P HHEK & 500 ~ 800mm, =0C IR Ky 3000 ~ 5000C", FhE> £ £%
MELEERAWRE WE . WER ENER CEE. SER SFMESULRFKLAR LEEEFREA,
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5%,

1 HE5FE
1.1 REH 5 RN

R R ER TG BEAILR AR B RERE—0 . RSN TRAILE B PEGERMHLER L, 44
34°21' (AR % 108°10', ¥ 4K 454 .8m, 4E 3y H BAT$X 2150 h, EEH SR 12 ~ 14C, RIR B H <R 39 ~ 40C, ¥
BESE - 15~ -21C,EVFHEKE 621.6mm, EEEKRS TR, WEFEEPETSI=Z=TAH,.BE
BEFFBESIHE. LEIBY L LEFRE BRI, BAVHE1.59% , 2% 0.055%

1.2 AR A R

REME 4 N4 EEBFERR, HPE A 201 ( Ameristand201) 43K 401( Amerigraze401) . 3% 5 ( Lobo) 3 1§
F £ H ; H #8 K (Xinjiang big leaf) ¥ U5 T 5788 .
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Fig.1 The diurmal courses of environmental factors in the field
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B E A 201 FIHOHK 401 55 1 #81E 1 BAE 10:00 27, W {8 43 51K 23.17.32. 7Tpmol F 32.53pmol CO, m™*s™' , 56
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Fig.2 The diumal courses of photosynthesis rate( Pn) in leaves of four alfalfa varieties
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Fig.3 The diumal courses of transpiration rate( 7r)in leaves of four alfalfa varieties
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Fig.4 The diumal courses of water use efficiency( WUE) in leaves of four alfalfa varieties
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n,8:00 87, S EHTE MM G IEHEIE, P 8:00 £ K HAHE 1 N ,8:00 UG, HBKEHIFRIH 6 BH
A, B 88 K T MR, foaKk 401 ZE4L 818, B 12:00 £ A HIES ,14:00 £ A BB 2 Mg (E, ik 401 5
2ANE(E N BLEE 16:00 £8 . WEBARB,E A 201 B9 Gs 7£ 8:00 1 14:00 £ HEERE B AU RE. G
B B K/AMER R E A 201 > 58K 401 > B > HBAMH ,EA 201 IR BERHFHFHBEKRMH (p <0.01),H
ERMZEALEEHER,
2.5 HE CO, E(C)SKILRHME(Ls) W B &L

e &H 4ANBEESMA Ci7E12:00 LIRTIEHEL NRRFBZH FTH,12:00 £H & & G #ik
FHA,12:00 U5, B8 EF, BRI KTE 16:00 EAAE TR, HAE 2 MES .
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Fig.6 The diumal courses in intercellular CO, concentration( C:) in leaves of four alfalfa varieties
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201 FIHCAK 401 RIME B H BT, 12:00 LG H AR R K,

2.6 XEE5HEBEESHEWEFHIMEEELS NI

HYH Pn M Tr AMUZBABREFHOEN, ANEZANELEBETFHAY, X1 XA4IP PEBESH
B Pn 5 PAR SBE2RMBEEMRRER, EA201 MBEEW Pn 5 6 ABEFEHMEXR, THE X FBEK
WEMXRREABE, 4 NAFH Pn 5 Ta.VPD 2IEMX, 5 RH 2R X, BHXEHABE 4 INERS
FhE) Tr 5 PAR WG EMBEEHELXE, EA201 fIHEK 4018 Tr 5 RH ERBE AL, HELAHA
BEHXUEABE EA200W T 5Ta EBEFEMHXXR, HELFHN Tr 5 Toe RIHXERABE, N
HEXRBEKIRE, S Pn BB KHWEFR PAR, KRR G .RH.Ta M1VPD, 3 Tr ¥MBKHWETEE
PAR , XK RH.Ta .Gs F1 VPD,

3 itig

3.1 AMEWERN Pn BE/LHMARERAIN "R B 1 EERKTE2EE, RREEM To K, ¥ Pn
WIRME,BEE PAR WK, Ta WAR , STLBTFR 4 FERERTH P BIBRE,E A 201 4K 401 M
B CHZE 10:00 58X B8 — 08, 40518 23.17.32.7 pmolm ™ *s™ ' 1 32.53 pmolm™*s™ ", i} it T A 5t 6 3R
#E 1551.92pmolm ™ s~ (3 D7 &Y B AR B3R KA 1578.83pmolm ™ *s ™' ) A F, Ta AN 39CER ,HIBAN 36CE
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Fig.7 The diumal courses in stomata limitation( Ls) in leaves of four alfalfas varieties

o Safaa B ETEH X BB A BEHE KB KR 34°C™ | Brown fl Radcliffe i\ W & 78 TEBMH H & BiE
REEVLE N 25 ~30C"™ , Murata %5138 5~ 0CE B BHHNAEANBRERELA™ . 2RBREFH AR
ENMBESWMARR XS EH MERKSE SR BESHEFMGEX. BIETRAXNRE
HTEHMARBEMEETR P BN AR AEXRXELEENBRELSREGCETEH BB, 10:00 ~
12:00 $ 16 ,4 FEF L T E“FIR" B, I PAR B K, Ta 9 39 ~ 40.36°C, HiE N 36 ~38.44°C, RH H
21.31% ~21.81% , VPD 5 BB K 3.95~4.92KPa, (R T HAEARE, BRERRBRMERETEA 201 .5
K 401 FIBEE M B /P Pn KRR IFTE 20pmolm™*s ™' DA E(FE 2) , RAX 3 Fh G R G RBMIEEEE A
SRR IRIMIEREME T, M Z T, HEARH (17.16pmolm ™ s™" ) B X F3E KL BE M8 £, 14:00 £
F,Ta FBIBKME 40.46CEL, BN BRNZXGEE THA A R(EFE LT HEFER), XE Pn TFH
BEET EFMEEN -1 EERE,

1 4 ENRHHLEASEENERERELBESEAFHORXRY
Table 1 Correlative coefficient between photosynthetic rate or transpiration rate in leaves of 4 alfalfa varieties and phy-ecological factors
HEAKES KRKEE KSHEMBE WMEKREE SILIFE

kb Variety PAR Ta RH VPD Gs
FEAM Xinjiang big leaf 0.865" " 0.551 -0.618 0.441 0.744
HAEE B A 201 Ameristand 201 0.935"* 0.669 -0.701 0.538 0.756"
Pn & E Lobo 0.886" " 0.423 -0.538 0.296 0.856"
K 401 Amerigraze 401 0.873* " 0.598 —0.689 0.434 0.707
8K M Xinjiang big leaf 0.922"* 0.673 -0.721 0.598 0.273
iy 3 E A 201 Ameristand 201 0.962" " 0.765" -0.777" 0.650 0.637
Tr P& E Lobo 0.976" ~ 0.688 -0.732 0.587 0.614
K 401 Amerigraze 401 0.797" 0.721 -0.772" 0.584 0.651

* FRMEEE B3 KF (p <0.05)significant at p <0.05; * *» FRMERMEERBEKF(p<0.01) » * significant at p <0.01

4 FEILETE Po 7E 12:00 EAHE —“FHRES. HEFR"BEMRBE SN —MAF 15 1K ESE RN
ARBEWIHMRIE, YR Pr PFREEREY B ZERNIN R ISAERNESALER. 6iHE
RATHFHEDEE BEMEESFEEFHEAIIERY LB XA, CO, AN FZHEMENE
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HEY Pn M Ci BT EAHER, WE RN BN, B L AR, AT LUAR Pn W TREERMH G 5K, FN
Pn I THEHETHAERBRALEDRER , 4 MBS 10:00 ~ 12:00 #i16 Pn BEAE.C TR L
B, EHIAT SRS B FR N FEFEARSILER ;55 14:00 ~ 18:00 # 6], E A 201 FIBKH
Pn 5Ls HTFRE,C B, HH Pn W TREFEZIESILERRE, MILBFBAMFBEE Pn T FER
A ZSFALMIESFLERBE, X R BT 14:00~16:00 BrE, Pn 5 Ci 88 TFF, Ls EF, 68 Pr I THZS
FLEEMRH,16:00 ~ 18:00 BB, Pn M T REFEREE Ci B F, Ls TR, U Pn WTRFEZESILEERRH,
MHE G 5P MBEBEEE —H EEHXXR, XSHFRLE"PREMN P 6 RERBANER
WELE—H,EFHTHRAKRKGCER 6 BK, AFFHEH 6 B,

3.2 BEUIRERM, RUEERE Ir B2 WE"R, BIZE 9:00 ~ 11:00 1 15:00 ~ 17:00 & H B — N fH , T
BRI E ™ . A 4 #EE T BRIy E e 8, #E BB 10:00 £4 M 14:00 ~
16:00,12:00 ZH B FIK"KE. Tr FEIERKEL FTFEEEBEHN MR, RE VIR, VPD X, HY
HEE IR N, T s BN, Tr B, XHAZEHEDAEHAIEPN BRFZAFH—FER, B
HHAX 4 MR ARREE —EHitE. M4 MARBEERMAE Ir WELEAEREAEARMHERES
A EMEFRESEARXAGEKRTRREN, N\ Tr BEHERE,E A 201(15.93 mmolH,0m *s™ '), HAK 401
(14.78mmolH20m_zs_')*ﬂ%i(13.88 mmolHZOm_zs_l)i%%ﬂ:ﬁgﬁ%(ll.09mmolH20m'zs'l),ﬁ%ﬁi*ﬁﬁl
BT ,E A 201, 87K 401 A FHEAENKIBE, XIEHBERWREZERK L BERENKSIERX, 4F7E
BT 5cWBEABEES B, NH Ir KAEBRKEE FRETSILWESNRS, MKILWEsS T4
XKy BREEN, BV ERE BN SILE I A AERRKER BT WUE, TTHTT#RE Pn.

3.3 WUE REHEYH Pn M Tr A ERER, LB MERKK, EYETEEMN co, "™ . WUE B/
AR B Y S EEE R RSB A EEANE Y XM WUE FHEBALS ¢ MBBAaEE
WMEFEMEXLER(R=0.963), BT HFEMN WUE RILH “HIg" @A, HERMLE8:00 L6 14:00 £ 4
FHB LA, F 2 MEEARHE ,10:00 26 BIKE . MEFRIESIL BRI XEFE Pn THEHF
BT TRCFRRAR)REYENTFHREE AR EZREN —FENFER, WRET WUE WERZ
—PANEERFE WUE BERBERESR , HAKIERE N 1.17 ~ 1.36umol CO, mmol ™', S ALH C, H
YAR L K, X 51 AZE BT CO, ¥ T B EmEms,

3.4 G RISHYSILES CO, AUKMEES, EMEHE LB WK I MK, HIKE Co, Wk, Hik, 6 1
KNS Pn T Tr 9B —ERERRL, BT RKSMAES, 6 TREKLHARE T ILWEBRE, LT
B 9 o A 0 2R A A ) B T LA A 6 B S FL SR SE B 4 18] M 3 B Sk K BRI K BBy L IR IR DY, B K Gs
TAREHRERLZ,BHRARAR, EEESANERMBEH PAR KFBREE 6 ARRMBHREMRS ;R
BEEFUEABHF IR ARXBREBEMEEN 6 FLIEM To WIEINTE M, EFFTERF-RPHER
B TORERE D N EEEE 6 EHBERNEERTREANEE NERKAFHFKE 9:00£4,.%
BRAKFHEE , EESAHAREEFREIRNHEK. 11:00 3 14:00, SAZ 24 FRARSE,15:0 £EHK
LEHFFRBEEAFEAN L EFH/NMIEZ, B 1700 £ XETFRARS MBREELARERKEEIRY
HWEUE, K G HREMEREEMEINTEM, HIRERRHNFREZ LA THRMXER, Lot 1%
KA TERATEERIRE G BUMREENFBR T, FHMEF I PELEE 6 BN B R H
BL,8:00 ~9:00 F1 14:00 ~ 15:00 & HBL 1 MM, 1 NMEEKTE 2 MNEE, T 12:00 £6 4 FIKA, B3
PEAR A, X Gs SPIREE R T8 10 B 36 B BUR M, FLE B A 9106 A 18 A0 o 7k 430k B B4 4% R AT
BAREST Gs EAEW
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