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TR AR AL T WA T v T 5 FR T, LU — 20
BREFFIRIEAR R R A SR AT R AL

1 #M#5FFE

L1 3B K IEA AL

RIS A B AE N S T B R D IR X,
Pl KWST7156 5 B E 2R PRI X, &k
RKHE 45 T EZWIR T AP 27 B fi S i 58 ik
X (RIFRE TR X ), ShiFhh KWSs436, H 4
AR (0 ~30 em) WEFE 1,

F1 2011 FiXE X B MR

I 5E b 1X
A5 5 T IR E Z 995

(B1F)
2R (g/kg) 0. 843 0. 950 0. 470
AW (P mg/kg) 17.9 16.9 17.5
A (K mg/kg) 116 138 98.7
BHHR (g/kg) 10. 6 12.8 11.9
pH 14 7.98 8. 04 8.06
R (mg/kg) 1.08 1.70 1. 00
HEEk (mg/kg) 2.54 6.00 3.60
A (mg/kg) 1.97 2.30 2.62
HREE (mg/kg) 1.18 1.96 0. 890
AR (mg/kg) 0. 506 1.23 0.510
KPR (mg/kg) 18. 63 34.8 19. 4

HRH (mg/kg) 0.250 — —




rRE SRR 2015 (5)

1.2 BOUF X LA

IE T AR NS Bk B e e TR, AL R
b KWS7156; H. 3B AL PEIR (0 ~30 ecm) L
*2,

£2 2012 EWHIFX LB MR

i g ML 5 g
2R (g/ke) 0.694  FEEL (mg/kg) 2.44
i (P mg/kg) 16.8  Fi4E (mg/kg) 1.50
A (K mg/kg) 107 HAEE (mg/kg) 1.21
HHE (g/kg) 9.10 AR (mg/ke) 0. 455
pH & 7.66  K¥EPEEE (mg/kg) 19.3
HRCH (me/ke) 109 A (me/ke) 0.215

1.3 it

2011 4F A [a] 3 56 IX i & T 8 S8 AN R 2R B B
BT SR A AL, RO A E R (A
P AR MAF R (HOR OB o 1K)
PEAT I T IS it 7 SR A B

2012 AEXF 3G 7= SRR B S A0 A B R AT 56
HE, RS TR X,

A B AT T E TR (4i5) . (01)
KH,PO, + CH,N,0, (02) KH,PO,, (03) KH,PO,
+MgS0O,, (04) KH,PO, +7ZnS0O,, (05) KH,PO,
+MnSO,, (06) KH,PO, +CuSO,, (07) KH,PO,
+Na,B,0,, (08) KH,PO, +FeSO,, (09) KH,PO,
+H,Mo0,, (10) CK,

A BRI BTE S SRR RSy (i) . (A)
KH,PO, + MnSO,, (B) KH,PO, + CuSO,, (C)
KH,PO, + Na,B,0,, (D) KH,PO, + FeSO,, (E)
KH,PO, + CH,N,0, (F) KH,PO,, (G) KH,PO, +
MgSO,, (H) KH,PO, + ZnSO,, (1) KH,PO, +
H,Mo0,, (J) CK,

RO . R, MR ITER
EHIRAGITCE, HilRKER R 0.5% ; &AL
FHE IR 525 ~600 kg (RIS HZE/KECE ), X
(CK) b A5 M ot 2 48 /K 5 Wt R 1B] . 92 00 iy
16:00 J5, P57 MBI M L,

2011 AEATR)IR B XOFT 2012 AR50 TF X 1 h /N X
R, PXHEHE N 6.0 mx3.0 m, b6 4>
INIK, P BURE DRI X 4% 3 AS/NX, A Ab BRREL
HEF, 42 6 R, BRI ARET, 4%/ X it AR A
], 4o AR — % 300 kg, JRE 150 kg, #i

BRER 75 kg,

LT A B 2 X 0 F 4 A 10 H A1 4
H 20 HAWE N T84, RECKAT 60 cm, /M7
40 em, JE AT, BRER 27 cm; O T X
A B WA, TTHRIERIE X, 5 A 15 B
W% 4 B RS R T ), AR BT BIE SR H
W6 H20 H (15 ~18 i), A F 5 Hmsit H
MR8 H10 H, HEEH -2, 9 H 28 HUYIRM
FERbE

I T WS it 7 SRR, B — o ) [R] 7 A BRI
FEXHURE , A —/NXH 20 Bk, HE3F 60 Bk, R4
APEERRTE A3 AFIERAR I EE 2, B AR 0
FII H AN, KRG AL B S VIR IRATEURE, FE
60°CHET 2T (ko mimbEil) , Bk, &1,
1.4 MEm H 5%

X L1, R —YLKE (NY/T88 -
1988) . ARUBE—4H % bk (LY/T1233 -1999) |
PR — T (LY/T1236 —1999) . A HLIE
—HHE E Y (NY/T1121.6 - 2006) . pH {—&2
JETE (NY/T1377 -2007) . A%, Bk, % #F
—JE T (NY/T890 — 2004 ) . A B ill—J5 1
Wk (GB/T12298 —90) , 7K I PEEE—J5 1 2 ik
2 (NY/T1121. 13 - 2006) . A 85— 5t 5 Wi 2
(NY/T1121.9 =2006) .

AR bR b 2 A —IL IR (GB/T6432), 4=
BE—WE 40 22 ¥ (GB/T6437)M, 4 £ & f—
80% PR B L a3k, A% MR & e — S Ah ik
W JEE—A AR IR H T, AR —[R] AR i 5
tefaik, mhimf—Em sk, hG A,
ME—Fw; SHR—IEuE,

1.5 Hdisibr

BT BRI 5% ] Excel 2007 1 SAS 6. 0 #f: ik

FTAb e,

2 GHRESH

2.1 FISRA TR SRR 0 T R
fIVEH
20101 SR BRI T R R T L R R
R A VE

2011 AFRIRZE R (FR3) Fili, A7
Tl b R T SRR, 6 SR I —
SERVER, BE=0RE 2. 15% ~9.30% , Hrhagext g
HarEEat 5% DL AN 4 AP (A PR S 03
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04, 07 A1 08), 1ML KH,PO, + ZnSO, (04) F0
KH,PO, + MgSO, (03) AbFEHE ™ B3, ik 8.88%
~9.30% ; SHEFITME, 03, 04 F1 07 AbFR4E & &
BEF0.51 ~0.55 A (BEEE), 08 ZbFE4E
0.23 MASTR (BEEE) 3 4 DRI 7 B 5L 50 0l 45
X HREE N 12, 53% | 13.25% . 9.89% F17.95% .,
3 HEEHWPHEEFATHESEM
SHEEMER (2011 )

s WA bl b s R
(t/hm?) (%) (t/hm?)
(01) KH,PO, +CH,N,0  66.58d 15. 54e 10. 34f
(02) KH,PO, 65.41f 15. 50f 10. 13h
(03) KH,PO, +MgSO, 69. 72a 15. 84b 11. 04b
(04) KH,PO, +ZnSO, 69. 99a 15. 88a 11.11a
(05) KH,PO, +MnSO, 65. 52¢ 15.58d 10. 20¢
(06) KH,PO, +CuSO, 67. 44c 15. 54e 10. 48¢
(07) KH,PO, +Na,B,0,  68. 14h 15. 83b 10. 78¢
(08) KH,PO, +FeSO, 68. 08b 15. 56de 10. 59d
(09) KH,PO, + H,Mo0O,  65.78e 15. 66¢ 10. 30¢
(10) CK 64. 03 15.33 9.81

VE: MR = HURERE x AR, IS BCRE N S R 2 A ]
L5k 5% BEKTE, TR,

2012 AFEXT Lk 4 Fp b BAE R — ML X 4T T S6iE
R, HEERIIAR 4, NIUELRE W, 4 Fiabag
B IR P2 5.05% ~ 13.05% , $ 7 S A 0.42 ~
0.67 > A 70 ki (WEEE), & m ™= b it 7.74% ~
17.69% . 5 2011 FiRge g5 R G,

R4 HREFWHMAEFRATRIEXEER (2012 F)

e Yol i R GRS

(t/hm?) (%) (vhm?)

(03) KH,PO, +MgS0, 63.92b 17.07a 10.91b

(04) KH,PO, +7ZnSO, 65.74a 17. 10a 11.24a

(07) KH,PO, +Na,B,0, 61.89¢ 16.96h 10. 49¢

(08) KH,PO, +FeSO, 61.09d 16.85¢ 10.29d
(10) CK 58.15 16.43 9.55

NI u N | e TR e S o = 1 L T
FEWATAY 9 FhAL B, Ll KH,PO, + ZnSO, (04) Fl
KH,PO, + MgSO, (03) AbPHX} &34 W A48 r= |
HOHEVER, A FLARTE B,

2.1.2 FERAE S TS SR R R I R
FR B Ve

MFE 5 R EH, A XA 9 Fhid
B FRATAS [R) R A 4 v S 7 RS R R 1
M, M2, PLA, CAPER ™ | SOFEEH 2%,
FIEZ NI RAEIRE X, B 5.32% ~6.63% ,
PER A 0.94 D E A (WD), S b
11.37% ~ 12.67% ; B ik X, 7™ 5.89% ~
6.90% , $EE MR 0.85 ~ 1.04 4> A (hE
BE), BEhnyoMEE 12.31% ~12.39% . Hik, #5
TR 0.5 N E A OBEEE), PUREE NN 5% L
LS4 B, DAL,

x5 WMRXEFREHEEFRETNESEMSERNIER (2011 £F)

B 2 995 AR X UL PR T i g X

A3 B i FORER i FeAE P i EHAR L e T
(t/hm?) (%) (t/hm?) (t/hm?) (%) (t/hm?)
(A) KH,PO, +MnSO, 49.03b 17.38a 8.52b 75. 06a 17.75b 13.32a
(B) KH,PO, +CuSO, 47.93d 16. 94¢ 8.12d 73.05¢ 17. 46¢ 12.75¢
(C) KH,PO, + Na,B,0, 49. 64a 17.38a 8. 62a 74.35h 17. 94a 13.33a
(D) KH,PO, +FeSO, 48.59¢ 17.19b 8.35¢ 74.89a 17. 50¢ 13. 10b
(E) KH,PO, + CH,N,0 48. 60c¢ 16.45¢ 7.99¢ 73. 00¢ 17.00d 12.41d
(F) KH,PO, 47.85d 16. 64d 7.96e 71. 60e 17. 00d 12. 17e
(G) KH,PO, +MgSO, 48.00d 16.74d 8.03e 72.85¢ 17. 10d 12.45d
(H) KH,PO, +ZnS0, 47.90d 16.73d 8.0le 72. 80¢ 16.90d 12.30d
(1) KH,PO, +H,Mo0, 47.90d 16.76d 8.02e 72.25d 17.20d 12.42d

() CK 46.55 16. 44 7.65 70. 21 16. 90 11.86
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2012 AFRIERAEE JE M S IR R R T ik 4
FREEBEHAT T 900E, SR (R 6) FHihi, 4 Rkt
VIR BORHER, B IR 5.76% ~6.96% , &
FEHR 0.57 ~ 1.0 DN E A W), ™ p i
9.42% ~13.71% , HABLL A, C ARFRVEFT N B3
ok, AF SR HEEHE KH,PO, +Na,B,0, (C) =%

xo MREFTRPMEERANERILNEER (2012 F)

e P i arplie s R

(t/hm?) (%) (t/hm?)

(A) KH,PO, +MnSO, 61. 96ab 17. 44a 10. 80a

(B) KH,PO, + CuSO, 61.50c¢ 17. 00¢ 10. 45b

(C) KH,PO, +Na,B,0,  62.20a 17. 46a 10. 86a

(D) KH,PO, +FeSO, 61. 62bc 17.10b 10. 53b
() CK 58.15 16.43 9.55

KH,PO, + MnSO, (A) EFWIHT, Ritm/=ES
P R SRR E R —,
2.2 A F TR SR A O AR AR Y

A0
2.2.1 AR AT I SR IR O A PR fE
FER S ME]

MAEB R BB R LR (£7) £
W1, 9 FabBEAGA T REA A8 bR A R R R 2 1Y
P, HrpLlo3 F104 ZbPEAE B B, B0 HE H
BN 6.69% ~ 11.89% , M1 AN 7.59% ~
7.91% , MERE SR 16.57% ~21.54% , KWk
AR IR A T PERE G B A 7 RS 7. 78% ~
11.36% . X WA= H I - 05 55 4 75 n] A &4
mAEOGETERE, AR THARSE K AR

x7 HREFAHMEEFATXEXSERERIZME (2011 F)

e AL - IR - TR 2K MagReRETE OUEETRTYR

(mg/em?) (m*/R) (m*/hm*) (%) [&/(m® - d)]
(01) KH,PO, +CH,N,0 7.01c 0.651b 0. 305h 2.00c¢ 9.277f
(02) KH,PO, 6. 78f 0.642cd 0.301cd 1. 90f 9.457¢
(03) KH,PO, +MgSO, 7.01c 0. 680a 0.319a 2. 11b 9.953h
(04) KH,PO, +ZnSO, 7. 68a 0. 682a 0.320a 2.20a 10. 283a
(05) KH,PO, +MnSO, 6. 58g 0. 640d 0. 300cd 1.92e 9.447¢
(06) KH,PO, +CuSO, 6.87¢ 0. 644c 0.302¢ 2.00¢ 9.720¢
(07) KH,PO, +Na,B,0, 6. 771 0.637¢ 0.299¢ 1.98d 9.722¢
(08) KH,PO, +FeSO, 6.96d 0. 652b 0. 306b 2.0lc 9.722¢
(09) KH,PO, +H,MoO, 7.12b 0. 650b 0. 305b 1.92e 9.615d
(10) CK 6.57 0.632 0.297 1.81 9.234

TE: I8 A 12 By Jef /A7 H 12 B ~8 12 HREER, W = i FE/ M, MR = Sy R LA,

2.2.2 FERAEFACHIAEE SRR AR B
EX A A

XFHE = ROREE R B B S LA Ak B R AT
THIMRPR R, MRMER S BN E, N
(%£8) A, 5 Fpab B X ocE ISR N A, B
MR E A RAGEN, Hrp 03, 04 F107 b3

FOMREE, LL04 AhHEN B, DLtk R,
MO R & RN 11.42%, B FE 5o
12.50% , #WHM9.37% , WKk, 4 & Al E
FACF I, BRI S ¥ ROuAm,
FEEOCAERR, WA F T PR B R o FLR
F%) A L

®8 WMREBMHAMEEFRATIER., BZBRESENHM (2011 F)

EREFE (HTHE)

APt (HTER) BimaE (STHE%)

i LN Bl LEL/S LN Bt (LS RPN Bl bR
(03) KH,PO, +MgSO, 2.82a 0.84a 1.88b 0.33a 0.23b 0.27a 0.39c 0.33b 0. 34c
(04) KH,PO, +7ZnSO, 2.84a 0.81b 1.95a 0.32bh 0.24a 0.27a 0. 40b 0.33b 0.35b
(06) KH,PO, + CuS0, 2.71c 0.76¢ 1.81d 0.30¢ 0.23b 0.26b 0.39¢ 0.31d 0.34c
(07) KH,PO, +Na,B,0, 2.76b 0.81b 1.85¢ 0.33a 0.24a 0.27a 0.41a 0.34a 0.36a
(08) KH,PO, +FeSO, 2.75b 0.75¢ 1.85¢ 0.30c 0.23b 0.26b 0.39c 0.32c 0. 34c
(10) CK 2.55 0.76 1.75 0.28 0.23 0.24 0.37 0.30 0.32
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2.2.3  HISRA B S I I SRR Y O 2 A
ALY EL B R

HEHEE 4 PR (£9) B, 4
L) SR IR A OB R R R R U
YRR, UL AL CAbERECH W3, DL C ARFR A,
I A ) SO SN IR R 16. 14% , TEHE/ BB
WA K 13.33% ; Hk, Ha 2% & B 5%
MBI 29 (0.90% ), HE AR & &5 T X,

AR H AR TR (RIERE AL A L E
RTAEHL) o FHZE I DA A 23 BE 2 BSR4 K AR
A EER, SO B 7> R LA, AR A
FCE By e i) 5 B AR Y AR 31 3l AR T
Zan U OE (BIARER 2 HC 1 AN A i T A
SYIIESER) , AL, RHSEAE I W R R A b
BRI B AR A o 5 T Bk R A
BRI

®9 MWREBFHHEEFRATNERESIMEEZSENIME (2012 £)

AR (T E%)

DRPRAREH (S THES)

bl T Sy
. R M AR gﬁ% 4R EAR EAR 5i§;§m
(A) KH,PO, +MnSO, 7.24b 6. 60b 13. 84b 0.47b 0. 90b 0. 80a 0. 10b 11.11b
(B) KH,PO, +CuSO, 7.15¢ 5.85d 13. 00c 0.45d 0. 90b 0.79b 0.11a 12.22a
(C) KH,PO, +Na,B,0, 7.50a 7. 10a 14. 60a 0.51a 0.90b 0. 80a 0. 10b 11.11b
(D) KH,PO, +FeSO, 7.00d 6.0lc 13.01c 0. 46¢ 0.91a 0. 80a 0.11a 12.08a
(J) CK 6.80 5.76 12.56 0.45 0.90 0.78 0.12 13.33

3 Zig5itie

ASHIF S R N 50 R 7 X, AR AR
TIEP AR AREEES A, A e
R EERE Ty, R EIRERTE, O T R & R ARTE
ISR 22 B S 19 A E ) 3 56 R 46 I 45 SR
IO el - T 7 77 98 95 AL R L . AP AR K
W, LAHiERERR A + B B R A + B
FRBEE IR = | SR W 4577 8. 88% ~
9.30% , 2 SHEF 0.51 ~0.55 NE A (B
BEY, BAPeE 12.53% ~13.25% ; HAR KoBE Sy
BRI, LISt giie — A + b s mhie — A +
TRRGR B AR ™ | SRR, 1™ 5.89% ~
6.90% , HEFE THEF 0.85 ~ 1.04 N H A E (B
BEY, BAOFeRE 12.31% ~12.39% . WA AE
BYBe ™ | SRR IR LA, AR E AT AL B T
mTAEFRD, A E RS SRR s T
BHCH, G 0y AT B SE AR
T, ATARE R SR AR AL EE S S R K
- BUBE D I B AR B A B R ARG
L5, TZEAS R X R 6] b B A 7= i 5
225, (AR S IR ARG BOBER, i
0 DX B0 UE D — 30, A s B 4 b, DX A8 ] 1)
FESt

A TIR A E SRR, RS A b — I
B  HORERRBI MR, AR AR, BT
BEEHE SRR, REDEERE, EFEIAHNT
WAL . FRUR DL ah BT i s, DT Ay AR 3y
KGRI ZOE T —E MY R, HY, X
P N ROR) T AR B 23 S, B A Y
e, t—E R AT, Rico ATV Zhao
SEUSIEEIT R, A A g T BR ER R
BEIEES, WOBCREAR, HA 1% ~5%, FiL, $#a
FERE AR RCE RO BT 32 2R Rz — T
Wit e R E RV A SRS
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Effects of foliage spray at different growth stages on yield and sugar content of sugarbeet

SHAO Ke, MA Jing-jing, LI Guo-long, SHAO Shi-qin, ZHANG Shao-ying” ( Institute of Sugar Beet Physiology, Inner
Mongolia Agricultural University, Hohhot Inner Mongolia 010018)

Abstract: Foliage spray on sugarbeet ( Beta vulgaris L. ) at different growth stages was studied in a two years field experi-
ment. The results showed that during the period of leaves rapid growth, spraying KH,PO, and ZnSO, or KH,PO, and MgSO,
had a significant effect; the yield, sugar content and sugar yield were respectively increased by 8. 88% ~ 9.30% , 0.51% ~
0.55% and 12.53% ~ 13.25% respectively. In the root and sugar growth period, spraying KH,PO, and Na,B,0, or
KH, PO, and MnSO, also had a significant effect; the yield, sugar content and sugar yield were increased by 5.89% ~
6.90% , 0.85% ~ 1.04% and 12.31% ~ 12.39% . This indicated that foliage spray was helpful for improving the efficien-
cy of photosynthesis and the nutrient level of nitrogen, phosphorus and nucleic acid, promoting accumulation and transforma-
tion of sugar in foliage, so as to increasing yield and sugar content. It was concluded that spraying KH, PO, and ZnSO, during
the period of leaves rapid growth and spraying KH, PO, and Na, B, 0, in the root and sugar growth period were proved to be very
effective for increasing yield and sugar content.

Key words: sugarbeet; growth stage; foliage spray



