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E ARKKRGBRERRINE,F—FRGZF,8d 2 al0 M ERGE A AT, LK T REK TRk
JE (FFP) A= 5 A 2 % 32 (SSNMD) TR A £ vt B AT BN BERKfZ SN EF, 22 %%W.5 FFP 40
W ,SSNM = B35 T 6.66%~20.37% . F43 = 13.7% .8 MK W2 %, FFP KB Lt ot 4
5F 5 A 2.24~3.10 gekg' F2 0. 10~0. 27 g kg . &4 5 # 4 0.80~1.38 g-kg' # 0. 62~0. 97 g-kg",
KAGHM T RER R S5 A A 1.55~20.08 kgehm? #= 7. 69~14. 86 kgehm?,1 000 kg #F 4 H I 451. 66~
2.56 kg, B4 1. 16~1. 86 kg; SSNM /K A4% % vt Fosds 44458 5 1 A 2. 45~3.40 gekg' #2 0.12~0. 29 g+kg',
SHFT 5 A A 0.85~1.37 gekg!' #2 0.62~0.94 gekg! , KBHA T REREZ T 5 52 16, 71 ~
22.91 kgehm?#= 9. 33~16. 35 kg*hm™®,1 000 kg #F % Bk 45 1. 66~2. 67 kg, Bk 4% 1. 19~1. 7T1kg, % ##%
G X THENELER 1000 kg FERKBEEANE LA ;SSNM BEUREZEN G TRE IR &L,
R ERMAKBEEERERG.H 1000 kg KBBERSBELETFINH 2.04 kg #= 1. 51 kg, SSNM s R 45 2%
R RSREEASEYMAR . BT ERSG T KRGS 2, BTk T AR K,
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1.2 A&

2009 F1 2010 4F, 754 B & = 7155 Jay K 2%
it Bk & Wi, 0 #5324
hFE L3 REE . A 1 IR (FFP) , i iR
FA Tl AR > 15 AT (L3R 2) .

b 2. ST SR 43 48 B (SSNMD , E R &=
90~110 kgehm™ , B A0 F & 5 &4 F W 2 A0 FH &
B 45% iR HAE A7 20%0 R AE AR 5 15%, F 7.5
M A PR AEAE &5 20 %, F 10, 0 BRIl . it
JIE £ R I B 4B UL 2R 2. 5 0 13 HA 4k (3 it 1
) LI FLEE BE R 30 em X 13. 2 em, AR T 3~5
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EX: X% ¥ 8-V 2 A oz R % # # 9
F1 A TEEARR
b 1 o 4 e EERiIN 8% 4L AR AR oH
/mg « kg™! /mg « kg™! /mg + kg™! /mg + kg™!
2009 1 K18 & [CESSIR 33 172 36 71 5.7
2 K% 20 i ok B 41 156 34 62 5.7
3 K21 % TFEH 29 140 30 81 5.8
4 LR 1% X B 34 162 26.7 126 6.1
5 K1 % =R 61 153 42 174 6.5
2010 6 K% 18 3% AN 33 172 36 71 5.7
7 K% 23 3% EP & 33 160 40 71 6.1
8 K218 % &l 25 173 52 259 6.9
9 K10 % Ik Fh 35 138 54 76 4.0
10 K% 23 mo B 41 162 42 67 6.0
*F2 mIEERHEMNERS kgehm™
=y
G pwa PERE e e 5 2 YR % 3 YB N P,0; KO
- i Lt 4 - L A5 I i Lt )
FFP 10% 4.0 30% 6.0 30% 150 60 50
! SSNM 45% 4.0 20% 7.5 15% 10. 0 20% 100 35 60
FFP 40% 4.0 30% 6.0 30% 125 60 50
. SSNM 45% 4.0 20% 7.5 15% 10.0 20% 100 35 60
) FFP 40% 4. 30% 6.0 30% 150 60 50
’ SSNM 45% 4.0 20% 7.5 15% 10. 0 20% 100 35 60
FFP 40% 4. 30% 6.0 30% 150 60 50
* SSNM 45% 4. 20% 7.5 15% 10.0 20% 100 35 60
FFP 40% 4.0 30% 6.0 30% 150 60 50
> SSNM 45% 4.0 20% 7.5 15% 10.0 20% 90 35 60
FFP 40% 4.0 30% 6.0 30% 150 60 50
6 SSNM 45% 4. 20% 7.5 15% 10.0 20% 100 35 60
FFP 35% 4.0 35% 6.0 30% 125 35 45
! SSNM 45% 4.0 20% 7.5 15% 10.0 20% 97 23 71
FFP 10% 4. 30% 6.0 30% 150 60 50
8 SSNM 45% 4.0 20% 7.5 15% 10.0 20% 100 35 60
FFP 15% 4.0 44% 7.0 31% 84 35 45
! SSNM 45% 4.0 20% 7.5 15% 10.0 20% 104 33 69
FFP 40% 4. 30% 7.0 30% 140 47 75
10 SSNM 45% 4, 20% 7.5 15% 10.0 20% 108 47 75
1.3 WEMBSAE P ZEM 555 5 B A R 4 15 5k 3

- EFE AR 7 2R R HL A b 7 v E T 5
B AN AR 3 A5, B3
I FEZEN FAE S F LTS CHE T e T . IR R
AL HSCE] 5 m® S KRG P B R R R LR
F R4 A R C R, H ICP ik 8586 7%
T
2 HR5nbr
2.1 KBEMDEMESE

3 3 m] o, > A5 RE T =X 28 kA (A
2.24~3.10 gekg' , FImE RN 2. 65 g-kg';
SEHE FE oy P O U ZE S Y B (H 7E 2. 45 ~
3.40 g-kg' PG E &R 2. 81 g-kg'. 2 FhT
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5% 0 F KA e IR N 2 R B . S B
HE 77 322 048 & B AE 0. 80~1. 38 g+ kg! . F 1Y
PN 1,18 gokg' s IR X P BE
W AE 0. 85 ~1.37 g+ kg, FHH & &N
1.19 g-kg'. 2 Fiti e 7y 2%k 25 v 86 ) % 5 TG
HR
2.2 KEHEPEMNESE

F 2 4 AT, ST AR AR O S04 & B AE 0. 10~
0.27 gekg' P45 HN 0. 18 gekg! s L Hb 5
AT A SR 0.12~0. 29 gokg!, 145
SRR 0.18 gekg!, M MEAC )7 B A BT
0.62~0.97 gekg! , EHESEHN 0. 76 gekg';
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FREFF  FHARNF IS E B R

S SRS T AP B AR 0.62~0. 94 gokg',
PR 0.79 gekg' . LW 2 Fhid AE U7 =X

T K R R 8 B Y R TC ] 2

®3 KBEMHRGMENEE g kg
I o b 1 2 3 4 5 6 7 8 9 10
Ca FFP 2.25a 2. 64a 2.42a 2.84b 2.99a 2.56a 2.70a 2.24a 2.70a  3.10a
SSNM 2.48a 2.77a 2.71a 3. 26a 2.94a 2.45a 2.99a 2.45a 2.69a  3.40a
Mg FFP 1. 38a 1. 32a 0. 80a 1. 21a 1. 35a 1. 20a 1.17a 1. 06a 1.22a 1.12a
SSNM 1.18a 1. 23a 0. 85a 1. 28a 1. 37a 1.11a 1. 26a 1. 00a 1. 36a 1. 28a
F4 KEHEDENENSE gekg'
It o it B 1 2 3 4 5 6 7 8 9 10
Ca FFP 0.12a 0.13a 0. 10a 0.17a 0. 10a 0. 18a 0. 23a 0.22a 0.23a 0.27a
SSNM 0.12a 0.12a 0.12a 0.17a 0. 14a 0.19a 0.21a 0. 23a 0. 29a 0. 24a
Mg FFP 0. 63a 0. 65a 0.62a 0.71a 0. 65a 0. 86a 0.97a 0. 74a 0.89%9a  0.91a
SSNM 0. 64a 0. 66a 0. 62a 0. 96a 0. 65a 0.77a 0. 94a 0.87a 0.84a  0.94a
2.3 KTBEHKPISMGERREE HAE 7. 69~ 14. 86 kg+hm?, FH R R & N

F 2% 5 AT, 2 5 I 7 A A R AE 13, 55~
20.08 kgehm?,F ¥ 45 1 EH K 16.51 kgehm?;
SEHE AR gy B Oy b A5 R B 7R 16, 71 ~
22.91 kgehm? , -3 85 1 2 &/ 19. 09 kgehm”,
A9 A I A5 S Ml R 4345 B KRR AR R Th RS A R R
HEETARICOEIE ., S BEE A p B R

12,42 kgehm™ ; SCHb IR 5345 #7 b B R 1 7
9. 33 ~ 16. 35 kg » hm?, F ¥ 5 2 & K
13.85 kgehm™, M FFNSEHBHER REKH
5 ARG 5 5 2 B IRk F] T 5 %0 i B K
AH S b % 4345 HILRE 05 11 2F 605 B 119 TR AL, 344 4 6

MERHE,

x5 KEEMKPENENRES kgehm?
It o Qb B 1 2 3 4 5 6 7 8 9 10
c FFP 14.89b  14.93b  13.55b  17.59b  17.60a 17.60a  16.37b  17.12a 15.37a 20.08a
a SSNM 19. 27a 17. 32a 18. 16a 22.11a 19.71a 17.79a 20.01a 16.97a 16.71a 22.91a
" FFP 13. 45a 12.33a 7. 69b 12.31b  12.59a 14. 86a 14.11b 12.61la  11.78b 12.47b
8 SSNM 14.71a 12.70a 9.33a 16. 35a 13.90a 14.00a 16.03a 13. 65a 13.37a 14.48a
2.4 FFRBMERERESE 2.07 kg, Mt e 7 b BE M I B A 1. 16 ~

H1 3 6 WA, 2 APt AR 7 X R 4 1 000 kg 7k
R RL TR > 150 AE 7 3 M B AR 1L 66 ~
2.56 kg, P& 2,01 kg SCHh 37 40 B H 7
A4S SR 1. 66~2. 67 kg, VB F RN

1.86 kg, P35k 1. 52 kg SCHLFR A0 5 B )y
KPR EEE 1. 19~1. 71 kg, FHHE T &
J31.49 kg, UEBA 2 M AL I X R A 1 000 kg FF
KRS S B R R T 25

F6 KESTLARTHFRSMENRESE kg

7% 4 b 3 1 2 3 4 5 6 7 8 9 10
Ca FFP 1. 66a 1. 75a 2.02a 2.06a 2.04a 2.18a 1.67a 2.02a 2.12a 2.56a
SSNM 1.95a 1.91a 2.31a 2.32a 2.08a 1.91a 1.91a 1. 66a 1.99a 2.67a
Mg FFP 1. 50a 1. 44a 1. 16a 1. 44b 1. 46a 1. 86a 1. 60a 1. 49a 1.63a 1.59a
SSNM 1. 48a 1. 46a 1.19a 1.71a 1.47a 1. 50a 1.53a 1. 34a 1.59a 1. 68a
2.5 KEBHFERLER 7.88~11.05 tehm”, F-¥) /=& K 9. 35 t«hm?,

e 7 A LA R 2T i AR O 28 K R
BAIE 6. 71 ~ 9. 00 t - hm?, EH =B K
8.20 tehm™ ;5 M 3% 4> 4 B 7 A K Rl 72 B 7E

S FE A PR R E T 6. 66% ~20. 37% . F
Wpra e 13, 7%, 9 B 1.2 Wik 56 s 4, H e
SRR R 5% W K,

F7 B R AKETE tehm?
b 7 1 2 3 4 5 6 7 8 9 10
FFP 9. 00a 8.55a 6.71b 8.55b 8.60b 8.17b 8.85b 8.46b 7.26b 7.82b
SSNM 9. 90a 9. 10a 7.88a 9. 54a 9.47a 9. 32a 11. 05a 10. 21a 8. 40a 8. 64a

37



R ok A %

9

3 %i/l’: [3] Wang G H,Dobermann A, Witt C,et al. A new approach to
‘ _ . increase the attainable rice yield in intensive IRRI gated rice
A IEJALI\IE [A] 7J( 5 25 D+ iﬁ% EFI %% N %3% /I—:l'\ . LA & systems of Zhejiang Province[ ] ]. China. Journal of Zhejiang
1000 kghfRif M S HIKA R EE R, LM University(Science) .2001,2(2) ; 196-203,
A E K EEM T SENHERE S T AR Y [4] R&H. Bk, HIFERRBEAAZCHEH 5] b EKRE
T i ﬁﬂ#yii&%ﬁ%%@ﬁ%i’%ﬂﬂ T7J(*\HT,F,: Bl2£,2002,16(4) :346-350.
X . [5] ESAik#uEF,HEH. 8 KEELA R KA EE
e R A S =t =N . 2 JH Br | . -2
E’jﬁﬂjfgﬁm 8.20 t-hm " $2 I £[9. 35 t-hm”, S 0397 2 5 — SSNMLJ . #7013 3l (el 5 2 i Bl o
13, 7Y% . FE ML KRG ZE M RS EE A R B .2003,29(1) :67-70.
TR EM RS SRR R AR BE S R R (6] XUSITEL R XA A S S R X R P
A 771 000 kg FE A 45T EE o 2. 07 kg H FARA R [T]. 5 E ol B 2%, 2003, 36 (12)
1. 49 kg 1456-1461.
' ) (7] ZEPSTF. R HEAR AL 96 B4 BT 7 1 LM, Jb 50 B2 B A
SENH: HERRE L 1983,
S AR e X TE A . S K R S i R A T B 5 N N
(1] 775, %8, XIouHE, % T8 H /K R 52 Hb 20 A0 A5 7 A0 1F 5 [87 o i, - S H M e O e AR [ M. 4650 b2 Tl

(2]

38

55 LT, E R R, 2005, 38(9) 1 1761-1766.
% Wi . TS B ) 2E H K RS 6 A 4 R R R0 R 1 5
D], W IR AR bRk K2, 2010.

R . 1998.

Effect of Site-specific Nutrient Management
on Calcium and Magnesium Accumulation of Rice in Cold Area

YUAN Ying-cai, PENG Xian-long
(Resources and Environmental Sciences College of Northeast Agricultural University, Har-

bin, Heilongjiang 150030)

Abstract: The calcium and magnesium absorption and yield of rice under farmer’s fertilization practices(FFP)
and Site-specific nutrient management(SSNM) were compared through a two-year field experiments at 10 sites.
Compared with FFP,rice yield of SSNM increased by 6. 66 % ~ 20. 37% , by average of 13.7% ,and increase
yields of 8 sites reached significantly different levels. The calcium contents of rice plant and panicle in FFP was
2.24~3.10 g+kg' and 0.10~0. 27 g+kg'.respectively,the magnesium contents were 0. 80~1. 38 g+kg"'and
0.62~0.97 gekg' .respectively. The calcium and magnesium accumulation in plant was 1. 55~20. 08 kgehm?
and 7.69~14. 86 kgehm™® ,respectively and their accumulation of 1 000 grain was 1. 66~2. 56 kg and 1. 16~
1. 86 kg. The calcium contents of rice plant and panicle in SSNM was 2. 45~3. 40 gekg'and 0. 12~0. 29 g+kg'.
The magnesium contents were 0. 85~1. 37 g+kg'and 0. 62~0. 94 g-kg"' , respectively, The calcium and magne-
sium accumulation in plant was 16. 71 ~22. 91 kgehm?®and 9. 33~16. 35 kg*hm™*, and their accumulation of
1 000 grains was 1. 66 ~2. 67 kg and 1.19~1. 71 kg. Calcium and magnesium accumulation of SSNM were
more than that of FFP,but there were no significant difference between calcium and magnesium content of the
two fertilization treatments. It showed that rice in cold area required calcium and magnesium average 2. 04 kg
and 1. 51 kg for 1 000 kg rice grain. SSNM had no significant effects on the calcium and magnesium contents,
but it promoted the calcium and magnesium absorption because SSNM increased rice yield.

Key words:rice in cold area;site-specific nutrient management(SSNM) ; calcium; magnesium; yield



