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1.1 RIS R

RIS T 2014 AF A6 AT T K 24 A 2 B i 58 v
BRI (44°26" N, 85°95" E) 47, 4R K,
I 7.5~8.2 C,4E H Mm% 2 318~2 732 h, &t
FEW] 147 ~191 d, 4F 9 RE W 180 ~270 mm,
EFE T 1 000~1 500 mm, - 535 K JK
+ LR AL, 0~20 cm BFE S H L
BT 20.1 g+ kg ' AR 116 g - kg LB AR A
72.8 mg « kg ' HUAWE 34.8 mg « kg ', HIFEAE
WA ARAE .
1.2 RIigit

A3 it o Ay ST 6 R L S8 3k PR 1) 5 S I A A
Ffr s R 55 T AR M0 ke A 0 A AR LA SR Y
PR AR SR 2R BRI L2 1, 2013-04-20
TR, #E A N8 N T, 4N 18
kg « hm *, 8 M 4T 30 con, EFIRE 2. 0 cm,
INXKEFAL 5.0 mX 8.0 m. EH 3 K. HTHTE
J& 224 A TR L R R A A Y A A A
AREF R HTE B 15 A KBS 2 4F (2014
T H AT RGP A ST XA 1 FE S A Sy
RCHT L 43 BRI 2 35 30 AR 0 B A AT
568 2 AE A A G 3 ok AR B R A A 3 R 1 T i)
. ETE A 2 AR ILXIE] 4 LB R
T CTFAE 10 20 2240 AT X B — 7 1 7 VE TR
2 WK, LM 8 K, K E M & 600
m’ « hm* AR FH ) 9 A K B R AU 10 78 X )
A 8~10 d X #IJ5 5~6 d P17 HE B, Wy =X R
VEHE T REA VR I T Hh 3R 8~10 cm, [A]#E 60 cm,
T VAL A T T Rl A A BR A J A R
THE ARG BB AN 90 mm, KA HE HB K 63
mm, A E HAA R 32 mm. HHEES HA N 12.5
mm, ki E N 1.1 L« h 'Lk A #E o 30 cm.,
SHC A P ) A R b T VA R IR AT
1.3 MELIRSHE
1.3.1 REFAfBHET ZH KA CE110 %
FRAEY 2 40 4 A A (& E CID 23 6D I 5
T Z A HE AR . PN AE SRS 1A BT L A A R
WM A T 7.00—9:00 1 19:00 —
21: 00V A 58O LI B o 5 22 2 A 0 B AR N Sk 7y X
TN 30 A AT D 0 e e R KO RS/
DO E 3~5 A i, HUR 4R 39 3% 1of R4 (TCDP)
FE S48 99 15 1 28 (TCRP) 3 i CI-110 23 HrAY

AT BB B B BT 3R
#1 HESRWMERXRE

Table 1 The source of alfalfa cultivars

A Cultivar FPi Source

1S BB A K2
Xinmu No. 1 Xinjiang Agricultural University
Is

WL-323 FER A

Barenbrug
By 7 %] 4 H 4L
Algonquin Barenbrug
=2 BB KA SCE A A R
Pangduo Xinjiang Xintian Kewen alfalfa Limited company
&R BT BEHT R B SCE 15 A R A

Gold queen Xinjiang Xintian Kewen alfalfa Limited company

1.3.2 BAhkeiF WESMOEHmE )
o A GHX-305 Bt A 1 AR i K6
FEAN 1 200~1 400 pmol » m™* « s~ ' (11:00—
13:00) B 47 H B0 5 o 00 FH 0% [R) Ak A A 52
R 4 HE ZR N 1 ) A T RE Oy 375 ) SR IR i 375
JEFN 8506 ~90 % , IRl A4 B A3 4l 0 ok 2 01 7 %5
5 2 min WATE D 48 AN A 2 K
Jad AR . AR A Y A KRR L TR AR AR IR
JEE RN R 60 em B 50 em, 5 BEHCAS [8] 4 e 1
PR ME . B /N EPEA RS 31,
B AR SO E 3 W AN [ i A R HH 8 1m0 5 19
2 B A A B U S B R] S 60 s, B4R H A2 4k
BRE 2 hillE 13K,

1.3.3 F&=% HMEFENE. EBHEE
WIAEI (FFAE 10 %6 A2 47) Bl AL ik UK 35 1 5) — 3%
HeggAR/DPXKHMEFHEK, L1 mX 1 m
S LASKETS S JHBY D 5T BORE J7 P B A A bR CRR 2
I REE 5 em) B BR % B S FR L 10 S A A AR i T
A 3 WK JIHL 3 Y 250 g A A AE R AR
7 A1 S5 = T O i XUA KT R R D
KFRIFFPr A B EHAE TR & (kg « hm ?), HAK
HHEAXN .

TR R = SRR O — FKF)
1.3.4 ZFZ2& TGS ZRREER
M — ZH 504l A X 3 3l RN — A S D

V=100 s/x

AP VAL RRE 5 s 50 5 ERZ A 5
P B B S AR 22
1.3.5 #ELAR L5 54 KA Excel 2007 I
SPSS 18. 0 #1788 kb 353 v, >k F B &2 22 %
(Duncan’s) X} 54 847 22 52 8 2 P40 #r, 1 Sig-
maplot 10. 0 fEA .
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PSS A i 5 A P S AR B 2 3k i
T B 55 o T AT LA T e B AR A R Y
BEBYVEFHUS L & A RO (5] A A 04 1B
S RN 2 P BE B EERAER LT
PEFE A R R 2% A ot b IS A G 0B R
LN R R B o BRI 5 0 BRI 22 5 R B
(P>0.05), [ fb Fh < WL-323" F1 < ] £ 7 4b, 43 K

RS ZERE I AR 22 S B 2% (P<C0.05) . A
[ T 45 it o 25 25 7 I S0 IS O 0 o AR S o R
JEATR] . Herfr s b 22 (9T R I 5 R/ o DA B
W RIAEIA B 31,600, 4 55 7 00 B R 2 A
R 73 A 400 3 200 46 R B 55. 700, X 5 H Bk
T Je i o (8 HU RN AR M B B U0 A S5 & T [a] A
MR P UL 3 bk 227 B bk RO TS T C A B
Ja AR ZERE W DL A ) B ) R B 4 Ho Al
[EECEER IR NI TS

x2 BEEGRMARNEENEBHNEHELRBE L

Table 2 The transmission coefficient of diffuse penetration at different growth stages in alfalfa varieties

A A 3 B HT ] 53 B 23 ) HIAE ]
Variety Early branching stage Full branching stage Buding stage Early flowering stage
15  Xinmu No. 1 0.3934+0.01 a 0.37040.02 a 0.3134+0.01 b 0.19640.01 ¢
WL-323 0.432+0.02 a 0.36040.01 ab 0.308+0.01 b 0.2394+0.01 ¢
faf /R X1 4 Algonquin 0.427+0.02 a 0.3914+0.02 a 0.305+0.01 b 0.239+0.01 ¢
Bt  Pangduo 0.39240.01 a 0.37940.02 ab 0.3334+0.02 b 0.26840.01 c
4 2J5  Gold queen 0.43340.02 a 0.39440.02 a 0.2544+0.01 b 0.19240.01 ¢

AT P ARNG PR RRZ R B (P<0.05) . TR,

Note: The different lowercase letter in same row is significant (P<Z0. 05). The same as below.

2.2 ESEHELRH

LR I 48 K PH AR 5 LU A7 7 X 35k
T AR ST ROE A E M EEORE . & HAE
T 6] A2 75 300 0% B 50 0 o2 2 R A& 3 o,
2 BN AE i R ) R E A RECN R T A 75T
~67. 5" B N TR 7,57 ~22. 5° KR TH
T N2 91T 06 4 B 7 O R Y B4 R O a7
FBUR TR A R A F TR — A R 2 R
ANEZE(P>0.05);7F 37.5°~67. 5° R ffi F . %%
A B [R) 7S S A O B AR A T R AT R
R EE R /IN, HAE 52.5°~67. 5° KT T £ %A
HP>0.05), fEAMHRI RTAE T MEEEET
B 00 A 4 2 4% A L R Y B R O T R A
BN GEE, MEATE R RTMAE T, A
[Fi) A i ol B] B A O O A R AR —
ZE5,
2.3 MHh

Ry T SR E R b A A W o3 A AR O R R UL 2
RAE 36075 I LA 457 1 AN FAA7 L 4T 8 55534
Gy BRI (R ), Bl E TE AR T IE R AN W
HE L 8 AN DX Y I R A1 A0 6 1 3 4G O L il I AR
SR B AE A BE & A AR AR K R E L A P
5ok J72 PN BB AE AN T Ml AE AT 3 R R A, DUSE i 3e 43

FIF 2 8] OB BER . 25 5 Bl E 1 1 78 S 3R R
AT AR A A A A O R ) L X I B 5 2
FFEIRAT 500 AW T4 3 H  WL-3237 , “f
JRIX) 47 S 4 8IS b 0y A8 S 5 BT ) A8 1
A X R R T EHAE R E X 3 A Rl
PR [A) R 0 R AR IR 52 BT 3.

2.4 BEXEERE

2.4.1 M EBFERABERLSE RN DT
o A A BRLEE T iR IBAS R BRI
5 J2 25 4 A5 TR 25, T L B A B b Rl A A B
AR EROEE R T, B AOL & 3R 5 Y
FHAEV XA RRBE L e T
2 A E e B RO & BUR H AR R 25 R R BT (A
D, BRSNS HE RN H AR R pigdh 2, X5
HABEY RO G H RN RIA 3. &M ETE
BRI A 1 3 1 0 (B 34 1 BLAE 13230, T AN [A] 1Y
S A AN ETE O G HERR H A R
MR BE£7(3.39 gem %« h ') >*WL-323’
(3. 27 gem *«h') > ‘4 B J57 (3. 24
gem*+h') > “H K 1 =5’ (3. 09
g'm “+h") > P /K K & (2. 8
g+m??+h"),
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Table 3 The transmission coefficient of radiation penetration under different zenith angle in different alfalfa varieties

A B oy KTIiffi  Zenith angle
Growth stage Variety 7. 5° 29, 5° 37.5° 52.5° 67.5°
43Rz T 3 it 15 Xinmu No. 1 1.00040.02 a 0.783-20.02 a 0.45740.02 b 0.27040.01 ¢ 0.137+0.01 ¢
Early branching stage vy 555 1.00040.04 a 0.83340.03 a 0.483%0.02 b 0.25040.02 ¢ 0.1374+0.01 ¢
BT 4K K 4 Algonquin 0.92740.03 a 0.72040.02 a 0.497+0.02 b 0.29340.01 ¢ 0.16340.01 ¢
Jii 4 Pangduo 0.9234+0.03a 0.703+0.01 a 0.407+0.02b 0.230+0.01 ¢ 0.137+0.01 ¢
4 B J5 Gold queen 0.950=£0.03 a 0.72040.03 a 0.530=£0.03 b 0.287=0.01 ¢ 0.15740.01 ¢
A3 K &) Fidk 1% Xinmu No. 1 0.9170.03 a 0.71340.02 a 0.45340.02 b 0.22040.01 ¢ 0.11740.01 ¢
Full branching stage 1 395 0.980+0.03 a 0.61040.02 b 0.43740.02 b 0.257+0.01 ¢ 0.12740.01 ¢
B R X1 4x Algonquin 0.85040.03 a 0.713+0.02a 0.437+0.02b 0.280+0.02 ¢ 0.107£0.01 ¢
£ Pangduo 0.90370.03 a 0.71340.02 a 0.4470.03 b 0.247=0.02 ¢ 0.12740.01 ¢
4 B 5 Gold queen 0.967=0.03 a 0.74740.02 a 0.460=0.02 b 0.220=40.01 ¢ 0.09340.01 d
245 1) Fri 15 Xinmu No. 1 0.443+0.02 a 0.420£0.02 a 0.36740.02 a 0.250%0.02 ¢ 0.103£0.01 ¢
Buding stage WL-323 0.37740.02 a 0.36340.01a 0.33040.02a 0.18740.01 ¢ 0.11740.01 ¢
B 4% K] 4 Algonquin 0.39740.02 a 0.37340.02 a 0.360%0.02 a 0.240%0.01 ¢ 0.097=40.01 d
£ Pangduo 0.4334+0.02 a 0.383+0.02a 0.337£0.02a 0.2634+0.02 ¢ 0.150+0.01 ¢
4 B Gold queen 0.407-40.02 a 0.38740.02 a 0.31040.01 a 0.200-0.01 ¢ 0.14040.01 ¢
Rz it 1% Xinmu No. 1 0.390=£0.02 a 0.33040.02 a 0.28040.02 a 0.170=0.01 ¢ 0.09040.01 ¢
Early flowering stage ;555 0.28040.02 a 0.27040.02 a 0.26040.02 a 0.18040.01 ¢ 0.050+0.01 d
BT /% K 4 Algonquin 0.27040.02 a 0.28040.02 a 0.36040.02 a 0.230+0.02 ¢ 0.10040.01 ¢
J}E% Pangduo 0.3004+0.02 a 0.275+0.01 a 0.255+0.02a 0.1954+0.01 ¢ 0.110+0.01 ¢
4 B2 )5 Gold queen 0.36040.02a 0.290£0.02 a 0.25540.02a 0.205+0.02 c 0.12540.01 ¢

®4 EEERMNAREETHHHSH

Table 4 Leaf distribution of alfalfa varieties at different growth stages

EE 5 i RE/" Angle TRA
Growth stage Variety 0~45  45~90 90~135 135~180 180~225 225~270 270~315 315~360 coclficient
e FHH 12 Xinmu No. 1 0. 91 0.77 0. 24 0.71 0.78 0. 40 0. 66 0.86  0.347 5
I:t;gf branching w393 0.83 0.78 0.43 0.76 0.76 0.35 0.47 0.75  0.296 9
Bl /K Xl 4 Algonquin 0.90 0.82 0. 30 0.69 0.67 0.25 0.58 0.85  0.3865
% Pangduo 0. 87 0.72 0.56 0.71 0.71 0. 37 0.63 0. 89 0.245 5
4 B 5 Gold queen 0. 81 0.85 0.54 0.72 0.71 0.20 0.45 0.76  0.348 9
A B FH 1% Xinmu No. 1 0.88 0.75 0. 30 0. 69 0.73 0.45 0.75 0.90  0.3029
i‘qu;e branching gy 305 0.87 0.78 0.31 0. 65 0.71 0. 44 0.77 0.91  0.306 2
B /K %] 4 Algonquin 0.90 0. 84 0.33 0. 64 0. 68 0.50 0.63 0.86  0.289 3
Ji £ Pangduo 0. 80 0. 66 0.48 0.73 0.74 0. 60 0.53 0.82  0.1859
£ B J5 Gold queen 0.92 0. 84 0.43 0. 65 0. 80 0. 60 0.49 0.79  0.253 9
35 W B 1% Xinmu No. 1 0.95 0. 86 0.56 0.53 0.66 0.71 0.90 0.96  0.2265
Buding stage WL-323 0.77 0. 86 0.57 0.81 0.87 0.85 0.81 0.73  0.1256
B 4 K] 4 Algonquin 0. 86 0.74 0.31 0. 66 0.70 0.90 0. 86 0.87  0.263 4
Ji £ Pangduo 0.88 0.85 0.57 0.90 0.85 0.57 0. 54 0.82  0.210 4
4B )5 Gold queen 0.91 0.93 0.71 0.70 0. 64 0.63 0.78 0.85 0.1529
WIE FH 12 Xinmu No. 1 0.91 0. 65 0.47 0.91 0.90 0.74 0. 90 0.89  0.2007
EEZ flowering gy 393 0.75 0.71 0.71 0. 90 0.92 0.82 0.77 0.48 0.1815
BT /R Xl 45 Algonquin 0.48 0. 88 0. 40 0. 83 0. 89 0.97 0.97 0. 83 0.279 5
Jit % Pangduo 0.74 0.83 0.71 0.81 0. 80 0. 54 0.73 0.68 0.127 2
4 B 5 Gold queen 0.97 0.95 0. 66 0.41 0.70 0.90 0.92 0.96  0.2416

2.4.2 ARAFTMMBEALSRERE A g-m - h TRLEBMEINA TR LU B BRE
] A IO AN ) R E R AT RO A R R, MR E L RO G R
Mg AR R (- 2 N BT iR B B E R HARA M A (P<<0.05), BAEFTHLAH
MR A K R T R A MG R AR AOES AM RO R RN > e 25
R WA, A AL WA B L M E 4.0 >CWL-3237 > CRlRIK & > Bl 5.
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AR AR B R R NG B R 26 57 .3 (P<<0.05) .
The different lowercase letter of the same growth stage is

significant (P<C0. 05).
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Fig. 2 Canopy apparent photosynthetic rate at different
growth stages in different alfalfa varieties
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fih 7 Bt 2 i B T AR L AR S A A A Y
M bR A% RS AR BB, XA A
AN TRIFE U B 7 B HEA T 5 & 45 SRR W (3R 5) L B X
FIUCHIR 3 22 45 B A ™ o B B AR
S 5 1 AR 205 A B R AU Y

33.82%0~34. 880, ok o il W 55 2 #E 56 3 #,
55 A AR, HACE WA N, o 150 8100 ~
16.51 %, HLA5 1 # 1 5= i i 3 KT H A4 # K
(P<0.05), 55 2 iEHE 3 HERF AR FE (P>
0.05) fHI B ERTH 4 # (P<<0.05), AN[E
Pz el “fpk 2 0B T 5= R s o 22 997
kg« hm *, H K 43500 B /R K 4“4 257
CWL-323" it 1 57,

A& 77 R 12 S R AU WS AR N AR
MBI RERE . A8 S R BB AR N & 22 IR CH 1
TR AR P 2 AR R BN I R 0
B TR R NRE., WNE S TTLUIEH.
2R RS RBUROR, 0,314 4, UL S A
AR B E R H A R R AR . 5
ZANFE R A RZ R, BRI 4 AR S R R
0. 283 1, U BH 2 it Bl 119 1 5 77 o E 2 UK T 199 I8
N H A VERE LR E .

3 4t #
3.1 AEMAMEELES SN

FE R 4 G 358 2o 22 BT LA S WG 5 S A 0 o
J2 R AR IR 0 B i e e AR Y
WA B A 1 RIS S R S A O 3 i R
0. 20~0. 55 F1 0. 22~0. 56 K itb F 4538 BT 193
Bl R R a2 o6 R A i 2 4% 2 O i B AR
Mef ER 22 RN, G R KB A
JE 2 YAk 1) RS 4 S 37 ok R AR B R Y A
A o TE R R 00 F50 a i R A R A T
RoEATR S T )22 32 T v o HC AR A 1 RIS o S D B
SHRSHE 1T 2B 5 R 0. 25~0. 56 Al 0. 29 ~
0.63, ARFFREEREW & E A MAERNFER
30T B B AR TS A S R Bk 0. 192~0. 433, 5l
98 245 AR H A T3 B JE B 22 8 (3 2)
i S I 8 NS I = E -l N SN LY R VA 2 T
1284k FEG A AT R0 8 3K B 4 R i KA Z 0
B2 S AL Z W R 1 38 B 4 K B K A(E 2 5 )
ZAERILIE R W52 . AR &R E 15 B AR5
1 F BN Z T I I U S PR AR (R 2.3) ik B
SR T AE B A5 AT R R A o8 4 28 BE AR
A% o BB N W I IR A AT ) 3
28, TR BB R S R LS R G o R BN . AT
U s N2 JTF I o AS R4 o R R A 8 50 38 2ok &R
BT Uh b T 55035 B S TR, Bk e T O O AR
A 5 J2% F A 5 o A T 3 SR AR P, SOARE T
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Table S Hay yield of different alfalfa varieties
%1/ , W2/ , 3R/ $AM/ P < Y 4
o (kg » hm ) ﬂyi/ (kg » hm 2) *ZE/ (kg » hm ) *XE/ (kg » hm?) *Yyi/ EREB (1o b2
Variety First 0 Second J Third N Fourth ! 2 Total
Weight Weight Weight Weight  coefficient .
cut cut cut cut yield
i 15 Xinmu No. 1 7 500 a 34.88 5492 b 25.54 5110 b 23.76 3 400 ¢ 15. 81 0.3131 21 502
WIL.-323 7 661 a 34. 86 5724 b 26. 04 5103 b 23.22 3491 ¢ 15. 88 0.3137 21 979
[ /R Xl 45 Algonquin 7611 a 33.82 5700 b 25.33 5480 b 24. 35 3717 ¢ 16.51 0.283 1 22 507
i £ Pangduo 7 883 a 34. 28 5980 b 26. 00 5100 b 22.18 3633 ¢ 15. 80 0.314 4 22 997
4 B2 J5 Gold queen 7 706 a 34. 65 5678 b 25.53 5253 b 23.62 3601 ¢ 16. 19 0.3037 22 237

TE AT H R TR /NG S 3 75 M ) Rl AN R 72 0 1] 22 5% W2 (P<C0. 05).,

Note: The different lowercase letter in row presents different cuts of the same alfalfa varieties is significant(P<C0. 05).

i bR T O BE B9 78 0 A R L BE T R R Ol fE A
3.2 AEmMEBHELGES S

SIAC X (P X (B 7/ R W R (s DL G i - S NP
FEARRI A AR A B T ARG 1 4 5 4
HRA I LA 5 4R 10 Ol 5 PR R L R T 4R R 4R A Y
PRI R AR EOC A R R R OR A
F A 4 4 B I Dl 5 R 7 0 2 T] Y 56 R AR
A2 FEATIT R 8 F ' ) b BE 1A O & 2 R 1Y
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Canopy Apparent Photosynthetic Characteristics of Five Alfalfa Varieties

ZHANG Qianbing'?, LI Yanxia', YU Lei""*, LU Weihua'* and MA Chunhui'
(1. The College of Animal Science & Technology, Shihezi University, Shihezi Xinjiang 832003, China;

2. Key Laboratory of Oasis Ecology Agriculture of Xinjiang Production and Construction Groups, Shihezi Xinjiang 832003, China)

Abstract To explore the characteristics of canopy photosynthesis production of different alfalfa varie-
ties in oasis, five alfalfa varieties were chosen, and canopy radiation transmission coefficient and cano-
py apparent photosynthetic were measured and analyzed in the second growth year of alfalfa. The re-
sults showed that, with the growth and development of alfalfa plant, the transmission coefficient of
diffuse penetration (TCDP) and transmission coefficient of radiation penetration (TCRP) of different
alfalfa varieties showed a downward trend, and TCDP decreased by 31. 6% —55. 7% from the early
branching stage to the beginning stage of flowering, and TCRP showed a downward trend from zenith
angle 7.5 °—67. 5 °. Diurnal variation of photosynthetic rate of ‘alfalfa’ population photosynthetic
rate showed a single peak curve, without midday depression. The peak of canopy apparent photosyn-

thetic rate of different alfalfa varieties occurred at 13:30, and the biggest daily mean value of canopy

2

apparent photosynthesis rate was 3.39 g+ m * « h™' detected in ‘Pangduo’, and the lowest value was

2.85 g+ m ?+ h ' detected in Algonquin. The canopy photosynthetic rate of different alfalfa varieties

?+ h™!', in the early flowering period. The order of canopy ap-

reached the peak, more than 4.0 g+ m™
parent photosynthetic rate of different alfalfa varieties was ‘Pangduo’ > ‘Golden Empress’ > ‘WL-
323> ‘Algonquin’ > ‘Xinmu No. 1”. The hey yield of first cut of different alfalfa varieties was the
highest during the whole growth period, accounted for 15. 81% — 16. 51% of total mass, and the
fourth cut was the lowest, accounted for 33. 82% —34. 88% of total mass. ‘Pangduo’ had the highest
total hay yield for 22 997 kg « hm ™ ?, then followed by ¢ Algonquin’, ‘Golden Empress’, ‘WL-323",
and ‘Xinmu No. 17, respectively. Considering canopy apparent photosynthetic rate and hay yield,
‘Pangduo’ was better than the other four varieties, even though it had poor stability of production
performance.

Key words Alfalfa; Canopy apparent photosynthesis; Radiation transmission coefficient; Leaf distri-

bution; Drip irrigation; Oasis
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