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Rl R a3 B MK FEAR R IR U 8 1 A2

~

;&

m =

ZEF , XxE, K
CRACARI K HIE  RIE B, W 7R

2, B

150030)

KA )N AR E 7, R (135 kg/hm?®) FTHRZL (105 kg/hm?) KR, WF5E T RIE He 95k € oK R R 2

WS BE I IRI RN . RIS LG SRR TEUKE R, RARLLGN 15% (A& 00 AR R S B RAR, HEUKE T AR
LEBI A 35% A4k AT B AN RSBl B e v o ARV 0 F 1, BEE RIIE L A9 389 AR R O S 34 - SRSy (LR i 35y i 5]
T 5% MRFEAKE; PREEMT, WGBS 20 RO R SRR RERE T 14.0% F135.1% (p<<0.05).
FHACELGI  15% BN 35%, KFEREEIEIN T 11.1% ~ 15.6%, FICRBCR SR T 20% ~ 43%, REFIHRER T 37.5%
~38.5%, FUEMMAET FHE T 12.6% ~20.8%, KEE- R T 12.3% ~ 12.7%, HIJER]T 5% MBEKF. R4 RE,
T RGBS LU T KRB R YR, I TAR R Ay bR o i, 480 T/KRIR R ACRE Ty, WIN T R R, Bk T

FUERI I 2075
KRR K GiviE; vIEsHERE B Rk SRR R
FESES: S1583

ST AR R B R A ORI R 1) R X, KRR AR T
FULE 270 J7 hm?, REKE SRS, AR ZOR G
GARPRIET S EEAER . BN, BT
BTG, LK, BRI
w, RIEFRA G AR, AT BRI, i
AR BOHT I N AR A s v, N U B AN A B
Y, PRIk, AESEHLT 60% FRIRE FH ALK R AL B R
N g Edm, KBS BN L, Bk PR,
IKFERR RS 2 & AL, R A SR P, X
N B ) S M KRR T P 1 DB 1) R, Ol T AR v
ST KRG AR P A B e, 38 R KR P o, oG D)
P T LT NGB A OMFR 0 A B AR . AR5
Hb, WA T SR KRR A T R, KRS R
I 10% LLE, JFREEER R N ZR AR, HE,
AN B3 N OIER] 2 HLEEANE 4 .

KRG N R SRR S0 4y, iR
R AR AR RIG S FR bR, A8 LU o o s
MRARTEPE AT N 208 B 5 KRR R 15 1 56
REEM T EX IR L, FEMBHPIRE D,
5% N IO RS X 7K R R 2 19 T ek 10 5 ) 6 9 b A DL AR
TE o SR RN DR S (K735, 7R N R N it

LRI ZAE T, BEATHT NS A2 A0S Bakds, AF9EHT N
JERE XK FERR R N ZRARE S KIS, W L KA
N ZWRH SR AE SRR, Wil N e
FEH KRR N R HLE], D ZEtkKR NG & Bt
FHAR AL -

1 #MRE7A%E

1.1 Rgapt

PR 200 3 5.

BER IR : TR 2 (& N 460 g/kg) R (5 N 210
ghkg). =R (& P,0s 460 g/kg). WRERET (&
K,0 500 g/kg).

PO i AR EAUKFE . JERIAE D AR ALR
51.2 g/lkg, 4= N2.09 g/kg, 4= P0.84 g/kg, AL N 147
mg/kg, M P (P,0s) 26.0 mg/kg, HH K (K,0) 156
mg/kg, pH 5.81.

1.2 REAZE

.21 Rt I B P BRI KR R Bt
Y. fEW N (135 kg/hm?®) Fld N (105 kg/hm®) £1F
T, WE 2 BN IEE R, AL 15%
T IEAR . (farmers’ fertilization practice, FFP), JEf:

OHEAETHH: AZMATRFL I (2008030300 F1 4 A6 AR MY A2 6137 BB I H % B

* WI/EH (px10508@163.com)

fE# TR Al (1982—), o, WWZREFMA, WIEMA, FENEHHEIL 5. E-mail: yuyan122714@163.com
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BE R 1 I R L A 5:2.5:1.0:1.5; BEAE LL A K
35% 1) N LA BEAR S (integrated nitrogen management,
INMD, FEALA PN, —IRAEAENE, —IRORAENE,
BN B AN AR AN LR 4.5:2.0:1.5:2.0. K T
THE NOIER A, BEE A N ILALE (N0, 3L 54
AbFE, 5ALEREJE P,Os 45 kg/hm®, K,O 80 kg/hm®, P
NEAEREAE — i, KO 2L EA 8.5 miig (4

R PRV, TS LR 1:1. 2 EEIRTH NOE
HPRZEFRIREL , % N %7 50% HILLflE &, NAEH
At FH 300 36 1

KFE4 A 15 HEM, 5 H 23 HB& k1.0,
TERE 30 cm x 13.2.cm, AR RE, oAb
HA AR, 9 F 20 HIER. ANX A 100m®, ER
3 W

F1 ZRIPHEN EMHEN M (kg/hm®
Table | Timing and amount of N fertilizer applied

VSt JEAE A - yasi #owae Hoaae BN
(%) i LL A5l (%) i LL A5l (%) iFa LL A5l (%)
NO 0
FFP1 50 4.0 25 7.0 10 10.5 15 105
FFP2 50 4.0 25 7.0 10 10.5 15 135
INMI1 45 4.0 20 8.5 15 11.0 20 105
INM2 45 4.0 20 8.5 15 11.0 20 135
1.2.2 HUOFEI BRI 5 v ISR AE T 4 H - FEAE A7) =y ) INMIL A B S 3 f m, Z2 B3 (p

Ko7

RIS O FhAS 10 KA S
20 KA 30 JUTHE, 4P BEL 4 78, fERE 1
(15 cm %+ 30 em K. 20 cm ), AR EMAE, ph
e, RIERKER ARG, 2 EIFIR R T .
BT T, 105°CAATE 30 min 5, MR 75CHET
PIHE, FRE. Hb BSOS LS 2RI A N
e, ARERRREE RO Ly s nT s R S
FREB AP A BRI RIAR R 2 70, f AR AR O
I TTIEAE L 6:00—9:00 WA, 23 i 7]
SIS EME, FEARE.

FSCATRZE = s RSN DX EAHIE 30 7 2k
B, WAV A RO 5 7k RR, 2 AR
SE RN T RIS, MR A A B R T N X B
Wreit, FEAERAS/NX 2 m? W57

2 GRS

2.1 HIREBIEMKIERRGRENENR

MK 1 ATLLEH, B AT T, KFER AR
i BT, AhBIA B g, ARE SO IR N
JER, AR LA 15% $emi 3] 35%, MR a g,
IR T 27.9%, Z7 B (p<0.05); F N
ZATT, NEE# B4 & T 4B SR R i .
N JEHEXR R E WA % . 2SN,
N FREAELLEIER FFP2 B R HAL, M N R

<0.05). XHMEEE 20 KI5 R S AEAH O 43
B, AR y=21.8x+4.1041 (r=0.590>r¢(s =
0.514, n=14), K27 5% FEFEAKF. PLEgRE
B, IGE NICHE T, NEEBRRINR R i,
P KRR R T
2.2 HIREBWNEHKERASESHEN

2 ST N JE RS X FE MK REAR 3R 2B B (1 5
B A FIRR 2R 1 T B R B A A R T PR
N SAF T, NS B AE SR A A AR S 20 K11
WASHEIRE T 14.0% Ml 35.1%, ZREE (p<
0.05). 1 N &MF 1, 1 N G B 3w T 4R o101
AR . S HBHR)S 10 X, N EHEX
MRS TC I, ShAUS 20 K N ACHL B B T
MR PE IR HRES 20 R B  F0 = S AR DG T R A
y=0.003 7x+0.015 5 (r=0.98>r,,,=0.684, n=12),
EET 1% M8 EH KT
2.3 FIREHNEKERTFERZI

M 3 ATEUE H, ARG 23, K
FERR T S0 90 5 B, R0 Ak 30 05 (e, B
WILLJS B AR . gh B LI B3 AS 10 X, AT N
Jii A% Ak B TR AR EE AR ) 1t A Ak B 5 9.4% ~ 20.4%,
HorhEUS 10 K INM2 ACHURIT FFP2 Ab B ) 2 5
KRBT 5% MR EKT. HiEEE 20 K, & N ALFRAR
TEBE, HAL I N JCH SR T ER T Y
1«
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Fig. 1 Effect of N application at later stage on bleeding of rice root
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Fig.2 Effect of N application at later stage on soluble sugar content of rice root
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Fig. 3 Effect of N application at later stage on dry weight of rice root
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2.4 HIREBINEHKERRREF=E8E0T
M 2 WLLEH, BEEA T IAEEAT, KRER N
HEER . SN, N KRN LR
N ZA R BT A AR B, FEA AR 2R W) G 22 575
FRE, N ARTE N SRS W T NOARE; b
UG 20 K, @ N &M, NLGBEAAERK N £
i TIAMACEE . B N IR0, HhEEE 20 Rk

N S B ER S, AR N B2 R A RE, FER
AIFE T NARBEH L T BIAR, 1 s N sl 6 b
Ko 76 N JEHEAFRSAET, BT N 57 A2
B I HE N S T 11.1% ~ 15.6%, F7 5
T 12.3% ~ 12.7%, J5 25 B R W22 B30 T 5% (1)
BEKF. LLEZIRER, BN GBI T A F A
IKFERT N SRR E, $Em T KR =,

F2 AN EBMEMKEN ZRERIEEN=ZHFNT

Table 2 Effect of N application at later stages on N accumulation and yield of rice

AbrE N 2B (ke/hm?) ey

SR ey HRF 20 K R (thm?)
INM1 19.87+£0.53 b 73.59+1.49b 87.07+0.67b 113.20+1.80 a 9.74 a
INM2 25.00+0.46 a 96.82+0.86 a 102.72+1.16 a 11433+3.17 a 9.77 a
FFP1 23.57+0.79 a 71.75+3.24b 82.13+240¢ 9791 +2.13b 8.67b
FFP2 25.64+1.87a 89.19+3.01a 93.34+0.74b 102.9+2.75b 8.67b

e RPEAE N 3 RSP £ bRz, SRR A REROR ZE RS p<0.05 BE KT, R

2.5 FIREHBEKERERHHAENZME

3 JEHT N SR FEHL KRG N IEF] 2 A 500
M3 T LLE Y, AR AT, Bl NOIEH )
BN HAR R G 429 N (105kg/hm?®) 445K,
N JER AL N JEBBOR] FH 258 I Bt e S 5 1 43%,
RIS T 37.5%, WA= Ji3em T 20.8%, %
SIIERT 5% HIEBFEACE; fE8 N (135kg/hm®) 4%
PER, TN SR AR N BB SR FH 284 > 15t e 4
T 20%, RFEFHERERT 38.6%, ZRis3T
1% M E 7K NEWAE = 4 m T 12.6%, Z5iA
BT 5% MEEAK. SREY, 0T N EBAERER
E/KAE N IR

%3 BN EBEMIKTE N R AR

Table 3  Effect of N application at later stages on fertilizer-N use efficiency

B AR %) RFFIHE kghg) WM (kgkg)

INM1 4843+327a 3727+3.07a 92.77+3.20a
INM2 38.51+2.77b 29.19+4.03 ab 72.35+2.51¢
FFP1 33.87+5.70 be 27.10+1.41b 82.61+4.90b
FFP2 30.04+2.12¢ 21.06 +2.93 ¢ 6423 +0.85d

3 Wi

WA T ELMERRTE N EE G —, WH
WATEKR, WREE. L, AP s

20 Kim N ACFAR R T HEA S, ARG IHBMK.
RYEFF A KT ZE AR K B Re i, XSS Re i 32 22
S E L EROEE ), R R PEIRZLHFE 60% LA
B N AR IR O, TRERRERLZ, AL
MRS D PG BB ML B = N
AbFRAR 3G R R AR R

3 0 1 22 /0 S i TR A T B R K 43 BE ) 1
S5, MR EYE, MR R IE TR R
A HEES RS O RIITEY, AR R A
WA R 5% 0 SRR RE ), A AR R ) R 45
Giabr, RELLRHERDHL S AR R . B E
U0, ARG S, RREN R, WE
PIAR DG o AHIFFU A AR 28 23 W 0 o 1) A PR R 407 i fE A
B, S 20 RAGTLR SRR B EAH R
HEE N B EAM T, 0N R E TR IR
REWE, TERCUHT N SR A T KR A,
REAME KRG I Bk 3, KARBAR U AR AR o 3, i
HET b B oA 7 A 1R T B 1 R R 3
P TR RWICRE Sy o BN LLRS , 8T N SRR IE T
KT G N ZEFRITHER, MBS & N
R, E B YA IR N SRR E AR A RRE A
5%, DR R ABRUS 2 N AR (R R R R R e A R
U, ORAE B 3 L K REHER I T 2, I B AR R R
BERBE I aE T, e s RIBCEE ) . Bl N IR
SN, ARG 20 KWL N &R E R, HRGRIR
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43 %

NE%#KE% o, HEES 20 Kb N AR &
PR RE R, TRENE N T bR 2 Ak B 35 4 WK R
ﬁQHN,WNmﬂm$W%m*$k,ﬁﬁTﬁ%
B ED), WA, BUEAR T 20
RULJG R = AR ARG 75 2Lk, & NAREE L T 3]
R, W BRI T IR, I8 ORI N B I
AT LS PR, FEH KRG K & S BE 0 2 AN RL 2%
(), 3&H N AEHE T (105 kg/hm®), FEAE LG5 0 2
35%, $em T AT REYKBRIMR AN T, ¥INT N %
MR, TR EKRE R B, FEH KRR A
W, N AR T I SE BRI 4, 38 88 K R S e A
Ho

BT N R ER, PEKRE N ERSF RN
1 10kg/kg!"", BEMCT T TEIKF . A R4
TR B R T LUAE NOJE AR 2% A B hn ) 25
kg/kg! o i AR SE ML NI A 2% R F 0] LUK B 30 kg/kg
DA b, ARG N AR 3318 8] T 37.27 kg/kg. 1T AL,
N T A 2 7] 256 vy A2 FE HURG 1 1) 32 BERFAIE

4 énlb

N B & s, MEERR SR, BT
AL, HERRBRE ) AN Er, PR S 45 4F R KR
W N B s I AR ERE. EEPNNEHRELLE RN, N
B #% BE% B R K Rt ZAC Gl A5 A R T
PERE & 5, SR RERR R 07 0, B K AE L N BE T,
WAL KRR N R IR, I mK R~ &, 1
N FZ R R

SE R
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Effects of N Application at Later Stage on Absorbability of Rice Root in Cold Area

YU Yan, PENG Xian-long, LIU Yuan-ying, ZHANG Hui, CHEN Li-nan

(College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China)

Abstract: A plot experiment with different N rates (135 kg/hm? and 105 kg/ hm?) was designed to study the effects of panicle N fertilizer
ratio on absorbability of rice root in cold area. The results showed that the root bleeding and soluble sugar content of root in the 15% panicle N under
high N level (135 kg/ hm?) was lower and in the treatment of 35% under middle N level (105 kg/ hm?) was higher at each period. Under the same N
level, compared with 15% panicle fertilizer, the root bleeding of 35% panicle fertilizer were significantly increased at panicle initiation. At the same
time, the soluble sugar content of rice root at panicle initiation stage and 20 days after heading were improved by 14.0% and 35.1% (p<0.05)
respectively. Compared with 15% panicle fertilizer treatment, 35% panicle fertilizer treatment significantly increased total N uptake rate, N recovery
efficiency, agronomic efficiency and partial factor productivity by 11.1% - 15.6%, 20% - 43%, 37.5% - 38.5% and 12.6% - 20.8% (p<0.05),
respectively, and increased average yield by 12.3% - 12.7% (p<0.05) as well. The results suggested that the increase of soluble sugar rate of rice root
and root bleeding improved N uptake and N use efficiency by improving the concert of rice root C and N metabolism.

Key words: Rice, Root bleeding, Soluble sugar content, N uptake, Fertilizer-N use efficiency



