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Fig.1 Diurnal changes of environmental factors in the field
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Fig. 2 Diurnal changes of Pn during sugar accumulation
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Fig. 3 Diurnal changes of Tr during sugar accumulation

period and harvest period
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Fig. 4 Diurnal changes of WUE during sugar accumulation

period and harvest period
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Fig. 5 Effects of fertilization on Pn,Gs,Ci and Ls of sugar beet leaf
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FH & 6 AT, ZES [R] B 0 A St A 5 AN e A i) it e
Pn-PAR M i ¥R B8 — Wt &Rk, iR 1 WA,
Va5 TR 2 BIMEACERSE LSP 5 1 971.7 pmol e m ™2 « s,
AL E T 12.7%;LCP A 61.7 ymol * m™? + 577,
AR AR R T 15.8%0; AQY Hl Amax 43 51 5 A i ATt
RET 4.3%M 21. 2% . WORBIMEALFSE LSP £ A1

*1

FE$2 T 30.0%,LCP & T 42.8%,AQY 5 Amax 4
FIEE T 13. 9% 41. 9%,

AP MRS LSP.LCP.AQY %54 Fri . H
REER SRR T AL FH S B A B = ) LSP Al AQY, X Fig
HTFHREEEREME LT HEE TR B R
FEREFI R EE AT, R AT = T RS ka5
REMIFI T ) AR B T AR AR

A H AR 5 A HE AR B SR S AME A I R AR W E FHE

Table 1 Light compensation point,light saturation point and apparent quantum yieldin different growth period of fertilized and unfertilized sugar beet

A3 hb¥ LCP LSP FIER TR BSPNC D ey S
Period Treatment /pmol » m=2 « 571 /pmol » m—2 « 51 AQY Amax/ymol « m~2 « 51
Wy BRI i 61.743.6 197174177 0. 0484-0. 003 32.884-0. 82
AHEAE 53.3+7.6 1 750. 0+66. 8 0. 04640. 002 27.1340. 26
Wk AR 66.745.4 1 665.0493.5 0. 0410. 005 23.6040. 93
ATt e 46.7+2.7 1280.0+82.1 0. 036+0. 002 16. 6340. 41
e P B R M+ AR ME2E (n=3), Note:Dates are mean +SE(n=3).
® AR w AR
y=-8E-06x2+0.033x-0.6951
L 3 R=0.9782 . 7, 30 y=6E-06x2+0.0236x-0.0829
< 30 <25 R*=0.9499
£ [ £
E 25 T 2
g 20 £
1S5 A
g B 10
<z = 5E-06x2 0.7 4o y=-4E-06x*+0.0183x-0.2358
L s y=-5E ogﬁzig.ggggx 0.7917 R 5 09514
ﬁ. 0 L hild f ﬁ. L 2 L
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Fig. 6 Pn-PAR light response curve in sugar accumulation period and harvest period
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H2 2 T4, E AR SR H AR 7 B 5 2 5 B 4 A
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29. 4 %6 ; A RHSE R S MR R A HE LA B T 1.2 4~
43 BEFE B 6 986.78 keg/hm’ BAHEALIRE R T 21.5%.
Tt AE BB o S R SR A B T B A - &

X2 HMESTHEEBXTERSER

Table 2 Yield and sugar of fertilized and unfertilized sugar beet

rem X7V 27 i T3 By Wi
Biological yield Economic yield Sugar Comprehensive
Treatment
/kg « hm—2 /kg « hm—2 /%  economic yield/kg « hm—2
it A 53 661. 90 aA 37 563. 33 aA 18.6 bB 6 986. 78 aA
AHEAE 41 476.97 bB 29 033.88 bB  19.8 aA 5 748.71 bB

EARR/NEFEARFE 0.05 K F2EHBH, REKEFRARE 0. 01 AP T2
RE¥%,

Note: Different small letters within the same column meant significant difference at
0. 05 level, different big lecters within the same column meant significant difference at

0. 01 level.
3 ititE%RR

HYEE A7 1152 BEIR R BE R CO, WEE 2
SNBSS T IE I F IR AR A I SR P 40 95 4 7K
FeRr 5 1% AL A Y A B I R SR A R
PRI B oY R Y 2 SR B X 6 A R A A R
AR SALTTBE » 3E B3R N 40 N6 & G i
BEHOTE 77, FE TR R e & MR, B RS R

B WL T 4R R 23 RN B T LA 4R IR 2 7 A
HABRGREBEE ., FRE IR PR
B RESOEE PR EZRN , KRR =<0
BEYI AR TR E PR EREASN T, XU
BRI Y At A B RE. I ERXR
T T SR E 8 5 F R R A X RS A A2
KPP EEAFIRE IR 2% R AL XS TR R R AT
TR R A AP K o3 22 501K T B A2 SRR K S A T
FEAK A8 A T B A R PE L A R e T i
Pn il WUE, & T “FAR7BIGE . T T AL BH S 72 W
RWH B P® =" SR B A AR A it —
A RIS N R LLE R AR W) 7oK, WA YD E A
REA BT — S B 5, A B
A B FEFRE—ERE EWEEEEYRIK RO, 3R
RAEY 5 VR AL T RE O, TR RO A
HO R AL HE T SR i SFLIF R 3R
T PR L 5 T RH S AR AR K RE 1 L IBLZR T [H]
JeE VR RS S8 , LK 7 B 5 i TR 7 A O BR AR
ROV, UESE T AR S8 B IX RS A B ZAE
FWETRR(AQY) 5 Pn-PAR Wi Jif iy £k S ik T
YRR AR FLRE 1 . RS B AL BRI
AEALEE AQY 3% 48 %, 3 LSP.LCP 55 Amax [7] 423
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K, FRIARGAC A 32 5 2 B XS s AL A, 5 bt
A ) A 5O R TR e ) A BEAR RE X 5 BRI EUE
FERIVE ) i o S 6 IR TR A v RO R AL o AR AT
MEAEZERE G RO 5 ROL & W 1 BIRLEE X T IF & 58
BXEFATHEAEENIEM.

HEREAE D BB AR AERS 2 —, &R T4
B X FH SR 73 AR B S BOR B 6 A 3% (Po) 3558 T
FHSEFEKRE ST A WU SE T 48 (6] 6 & 1E F A 55 i 3e
WUE #H i 3 4. 7t A2 % i A2 4k 3, AQY., LSP,
Amax LCP 345, i AT A A i AL AL 3, #f S 7 R 4R °
29. 4 %6 - B R 21.5%.
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Effect of Fertilization on Photosynthetic Characteristics, Yield of Sugar Beet at
Later Stage in the Cold and Arid Areas of North China

WU Dong-xia, LIU Yu-hua,ZHANG Li-feng,ZHANG Jun-jun,ZHANG Li
(1. Zhangbei Agricultural Resource and Ecological Environment Key Field Research Station, Ministry of Agriculture of China,Zhangbei, Hebei
07645032, College of Agronomy, Agricultural University of Hebei,Baoding, Hebei 071000)

Abstract: Taking sugar beet in the cold and arid areas of north China as material, the effect of fertilization on
photosynthetic characteristics, especially yield and quality of sugar beet were studied, using Li-6400 photosynthetic
measurement system to monitor the photosynthetic physiological parameters change and the effects of fertilization on yield
and quality of sugar beet during sugar accumulation and harvest stages. The results showed compared with no fertilization
that the leaf daily accumulation of photosynthesis (Pp) ,the daily accumulation of transpiration (Tp) and the average daily
water use efficiency (WUE,) of sugar beet were significantly increased by 23.8%,18.1%,4.7% of fertilization, the
midday photosynthetic adversity stress of sugar beet was significantly lowered; Compared with no fertilization, the values
of light saturation point (LSP), light compensation point (LLCP), apparent quantum efficiency (AQY) increased by
30. 0% ,42. 8%5,13. 9% of fertilization,and the ability of PAR consumption were enhanced; The biological yield and sugar
yield of fertilization treatment were increased by 29.4% and 21.5%. Results showed that Fertilization was the key
technology for increased resistance, maintain high photosynthetic efficiency and enhance the photosynthetic productive
potential of sugar beet in cold and arid regions of north China.

Key words: net photosynthetic rate;stomatal limitation analysis;light response curve;sugar beet
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