=i 2L,
gk E 1Y + # ¥ #® Vol.38,No.1
2001 %2 A ACTA PEDOLOGICA SINICA Feb,, 2001

INEMEXRMEMFICRES
N IR I FnE
K% BER

(AR RAKRFRESHRHEER, KU EYER AR ERFRERE, B 210095)

A E  UUNHICHREEN EREARR GBI NS, 4 BIR A L
S5OEMRDESERRTEEERMPAFRETH. AR NP K A & G e st
I NAEFI RS, HEER NERN SR RS2k N PH KRS RAENE R, TRRE/NETRE
FROAEABOMRE N RIS HREES, ERBTHT O (55 5 0h) HiIE, 1 4% Rl
BN 6B BUAR IR LB T 389 9.0%, T AL (35 8 ) 4bE, TR B R B AL Y 2.4%.
T PR PR R A AL B N 72/ 32 b 308G [B1 e . — MR 54.5%~ 68.9%, TE T K 2Bk 1 o i [
A3 59.9%~75.3%. BEAF AR, FHAEYDH AR NMEEHARSHERS. 5
BRERAEAL, NP K ERESHRE AR EREMR S LB NREROERD, A
Rhep izt (55 8 M) BCHEER & + KH PO, IR B AE, 2% WA 1 40 1 o 78 9% 470 R 0 3 - 3 B A
EHEMEREE SHEERY. HEARETREFRANGE T LN RS FHEETENE
RO, 7 AR 3 T o H A PR LA R, H B R T NP BB IR H R . Ex
MR RIBREE R EE NF 56% B RIEFRLF, T - HE AL BT ) A B9 N 4B ZE KPR = B H
Bl K 70%.

*X@A FURTERE RE DE EX HEER

HEFES  S143.1

fEY T RRREKERTRAMERKATACEATANNEL, FEM=1TLE8, H
TR 3R 7R B 5 R B A A8 R B9 43 A b AR £ 2% J8 , SRk AR 3 T 4 0y v T K 3 B4 B
RO EBHTHEAEESKRBENRIBEEAR, TRELFIHR L EEEFENE
TTRIMRSEMEITE, KB R B E 530S UL 2 DR R R BTN S
FHRE. FEATRAERYHEMERTES 80— LM, HEE ST ERA
ARATREFYEFTIRFTHEANPRABEHASEFE. AN AXRSETE
ot A 4y T VR G 0 e A (L R P R, R BRI R AR B AR [R] o i R B 2 SRR
RELY, REAZERERFESFRE, EHHIANERTHERE S H5ER/0 XK
REFHRERRSY, Hit, 2R U/NEMERE NG AEY, il NAFICHETR
BREYG AR LTI EA R AL ERES N BB, R BORASHE B FR  RL G

* BR BARBEELSEBITHE (39470423)
WH B 3. 1999-06-30; BRI B ECH H B 2000-03-21



68 o 4 8 %

",
1 MRETE

4
=

1.1 EXRVZKE

EkEF MB35, BEE, FEEGED 18k, Ag35em x 30cm KWK, RABH =
(Hoaglan) T2 BHRE, AR THE  REREKEE. R 7~ 10 REH—KEFU. EXEHE
fG.5 A s HIEM, HWEEEAEMIBK RV A6 A 17 B EHE | k. 2REETZEBH (6 A
178), fitEf (7 B 7H), 48 (7 A 27 B)WHEBHE 3K, HEBBHEERERK, ERPHCGE
8 )BT ARE B RPN W KA, KPR T AR (6 A 17 B) RN T (5 S 4R, BaF
37.28mg N(8ml 10g/L8% 4ml 20g/ L& "NARIZHI R %), 18.22mg P(8ml 10g/LEX 4ml 20g/ L& KH,PO,)
#22.98mg K(8ml 5.4g/Lzk 4ml 10.8g/L# KCl 5k § KH,PO,# K) ¥ 8ml A T F 3 B /5 KH S
RHTFH A ERME (4% 3h). HEEFRBRELEMARRE 1, REMCNEREN 1019g/kg. [FEFZEL
231 (7 A 27 B)Y#HH5MY 40ml 10g/L “NARICHRBRMARER 2 T EHRB P, #FTRTBLLE,
HEEXEHHESHRERENE. 28T 7R 78,7A8 27 BfM8 H 16 HRBA MR, 48, £,
MR AR EREA RPN EEYRERSBRENNRES KEREBRESE. 508
HEH 3K,
12 hELFRR

PR 13 B, R B AR 0~ 30cm 2, HEARMR K. pH: 583, 2& (N): 1.08g/kg, FEBE (P,
Olson ) : 17mg/kg, H3H (K): 115mg/kg. HHEERN T+ 10kg. BAEAE: N, 0.158/kg; P, 0.05g/kg:
K,0.10g/kg. 954 11 A 30 B#&#, /NFERFH. KT 9409, HEE, BRATHE 4%, ST /HERTRE
PGA2BE), MBEHG@A178), FEH @A 27 B)#THEHELE. 45HET/NAEFH 15ml
FRE#RBBWEBHALE 2, BELHE 40, NP KERMAHLEMEERERRBRRED.
SAMEEEL 3R A2KMA). BXS 2T, PEEFE 2h, 3R ¥ 4h, KA X E Michigan X ¥ Jung

*®1 EXA/NEXRTRH EHERLLE
Table 1 Foliar feeding treatments of nutrition on com and wheat

/NZE Wheat E*kCom

T B SR ISmiBRBEFTTEFEIE (mg)  SmIRHEFBATE K5 & (mg)

is: 5 Nutrient amount in 15ml solution Nutrient amount in 8ml solution
Foliar nutrient solution dipped on leaf (mg) dipped on leaf (mg)

N NP P K N NP P K

1 CK 0 0 0 0 0 0 0 0

2 10g/L Urea-"N 69.90  6.870 0 0 3728  3.664 0 0
3 5.5g/L KCl 0 0 0 3.10 0 0 0 22.98
4 10g/L KH:PO4 0 0 34.17  43.10 0 0 18.22 2298
5 10g/L Urea—”N+5.5g/L KCl 69.90 6.870 0 4310 3728 3.664 0 22.98
6 10g/L Urea—lsN+10g/L KH:PO4 69.90 6.870 34.17 43.10 3728 3.664 1822 2298

1) BENGIDRER O NERE R101.9g/ke, B EH BR"NEHE3.62g/kgit B, Calculated on difference between
101.9g/kg N in the labeled urea~N and 3.62g/kg of nature N content
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# 2 BoR/NERM I ERES NGOG RE BN EET ey, BRES b
R % [ Wi 3 F5 R T BL AT 3 R, X T BB I T R 0 A9 N ) ORLOE B Y BL B FE YRR
(64.5%~ 68.9%) B ZREHA (60.3%~61.6%) A x. RE5 KCl L £ 5 KHPO,FLHEA
WEERMT HATIA NKEER, MEBDTEREH K NRE SR,

HERTHELZHERTFRENERER (R TUEH, BREERRE, A
FIAMNHEERSE BB NEEEKREABRKE /D, HEKELRTHA G
6.5%~9.5%. BLob, AL 5IARY NA A R0E T T A0, X FE R T 8E 5 R E N A H)
HAMBAUREHEES WHIARRA X, S/0EM AR NSSRL, i AL R i P K &R
L REE NEWAMAR, H KA 5 KHPOERAMFEHRERK.

2 MERMBSFREHERRSNYHA

Table 2 Utilization of foliar applied urea—'"*N at two growing periods of wheat

ZRE# Ear bearing (3/28)" FrREH full heading (4/27)"
bS] SIAR  [HEiE BRBEHERE HRSE SIAR ElE  BREHRE FORSR
N input N recovery Remained in"N in grain N input N recovery Remained in”N in grain
Treatment p g/leaf (%) dipping leaf (%) u g/leaf (%) dipping leaf (%)
(%) (%)
Urea-"N 202.4 54.5 12.9 60.3 168.5 60.0 19.7 64.5
Urea—""N+KCl 2245 56.4 11.1 62.3 218.8 65.7 16.9 68.0
Urea-"N+KHPOs  237.1 58.4 9.9 61.6 2235 64.9 15.5 68.9

1) BEARTREEFTHAFHEN

22 FEHFEFH NS

NREFYHRANBREZEBANTRZ — B3 EREKN NHESIEAREME
BREMARHEAXRCHAETZ—. NE 1 SE2TUEH, FEXRNE, 5 THHGES
ME)AR LE, AT HAF A M (5 8 M) BE N, A AT N @ L#M GF 9~ 13 i) 58EH, KK

(1) Jyung W H. Foliar absorption of mineral nutrients with special references to the use of radioscopy and the
“leav washing technique”. M. T. Thesis, Michigan State University, East lansing, USA. 1959, 45~51
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Table 3 Recovery amount and rate of urea—"°N applied on different positions of corn leaf (mg '*N/plant)
w228 Silking (7/25)Y
8 M The eighth leaf

EAW Jointing (6/17)"
80Pt The eighth leaf

b3 5fiM The fifth leaf
G0 & Bl i B i B [B) i % 5 dic & Bl %
Treatment Recovery Recovery Recovery Recovery Recovery Recovery
amount rate(%) amount rate(%) amount rate(%)
Urea—"°N 2.175 59.9 2.266 62.4 2.568 70.71
Urea—""N+KCl 2223 61.2 2.496 68.8 2735 75.3
Urea—'"N+KH:POx 2222 61.2 2383 65.6 2.726 75.1
D ESARFERSEFTHIFEEN
BR 2.4%

% 143%

BR 9.0%

#* 13.5%
Ry / "
g g
Loret+ 8
(389~13rH)38.9%
e+
(589~1371) 34.0%
Bl EXRFPFESHERORRS B2 FERBVHEBESHERMRES
PNAER IR 4 TE CPI1E) UNE #k P80 A BE P8
Fig.2 Average distribution ratio of urea-""N

Fig.! Average distribution ratio of urea—'"°N
applied on the eighth leaf in jointing stage of com

applied on the fifth leaf in jointing stage of comn

NEETTRHERINEN FRED, HHERAN NRT 9.9%~19.7% REHEAE
Mok, 2 75% BRMBIER 5T, RE A 7%~ 12% B N EESIHE RS KR f8
M R 2ME 3 EHe), FAMER - RIEMN A N5 P KR AR #M 5 RAR N E/D

WA 13%
BH 20%

Bt 3%

HAb 2%
: fr 2%
o 60%| EH 15% B 64% Al 1%
2R 9%
H 8 4%
R 7%
B3 /NEZRTERI M A R R N B4 /pEFEPNFHEHARESCN
BB 4B R ' TER I 4 B e 3
Fig.3 Distribution ratio of urea—'"’N applied Fig4 Distribution ratio of urea—""N applied
on the second leaf from top in ear-bearing on the second leaf from top in full heading
stage of wheat

stage of wheat
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Z@ 80r O REUrea)- N —sﬂu 60t M R¥ (Urea)-""N+KH:PO:
3 60l 0O R#E (Urea)SN+KCl gii 40
kg B R % (Urea)-N+KH:PO4 SR
B g4 SZ 2
5 1 0 2
gﬂ 20 0 . — 1] e -
a2 @il 2r Kbt XF O OHE W
B -_\z 0 dipping function other stem sheath ear
a a2an ﬂ'J'ﬂ‘ ﬁﬂi’."‘f‘ EFF owke leaf  leaf leaves
dipping function other stem  sheath ear T A A 2
leaf leaf  leaves Treatment of foliar fertilization
'H"lﬁﬁﬁﬂ[‘:&tﬂ o
Treatment of foliar fertilization E6 /e AR A B‘Jﬁii%ﬁlsN
5 NEREHHARARRESN EIRABAGE
FER 95 Fig.6 Distribution of urea—'°N applied on the
Fig.5 Distribution of urea—"*N applied on the second second leaf from top in full heading stage
leaf from top in ear bearing stage of wheat of wheat
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Fig.7 Effects of different foliar fertilizers on the uptake and

B %A%, I B 58 #E KH,PO,
EAXZEAREWNEAMNA., MR,
EHAERE RGN 1/ 5, B ARAERBY 3.5EEA. HE N P KRR
REER AR N XK =B A,

EXAETFEHEIRAERT AR NEEAKNSEMARERAEE. NES B
9 A LB, BAS R NARBSBHBNES, HEERBAZTH N K HLERE
BB (25 28%) . I M 4 F B 881 (IR 14%) » 3X 14% B2 BRI B R NEA A
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2.4 B SRR S

%5 R TGN B8R NIEX25% P.KSFSRAME R, MEHFERENA

distribution of foliar urea—""N in com plant
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Table 4 Utlization and distribution of urea—'°N foliar applied or root top dressed at silking stage of com

i Pt# Foliar application IREIEME Root top dressing
“NFI & (mg) F AR “NFI & (mg) FIR %
Treatment s s
N application Recovered rate(%) N application Recovered rate(%)
Urea-"N 3.664 70.71 18.32 21.17
Urea—"*N+KH;PO, 3.664 75.07 18.32 21.02
BR 8%

BE %
2 10%

= 20%

&a 10 o 16% S 56%

M+ 8y 16%

PR EOKIE IR MR B RS Ay EALLPRREERES
NAE P 953 B Lo R B0 N 05

RTINS 15
Fig8 Distribution ratio of urea-"N Fig9 Distribution of urea-"N root

foliar applied at silking stage of com top dressed at silking stage of com
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Table 5 Effects of foliar nitrogen fertilization on phosphate and potassium status of corn and wheat plants

/NFE Wheat FX Com
& = P K P K
Treatment i X7 - £t/ ] 2 ] 2%
Ear  Total plant Ear  Total plant Ear  Total plant Ear  Total plant
B CK (mg/plant) 4.29 7.39 7.85 28.74 70 121 506 1320
R#% Urea (mg/plant) 4.85 7.85 9.53 32.55 85 146 522 1405
N Increment (%) 13.05 8.93 21.40 13.26 21.43 20.66 3.16 6.44

P Y HAE 19 37 0 3 SR SR BUAE 3% 43 # R R 38, oo T S O RO R B AE TR M B
KRB RIS BWAH A RRS, BF - BXTELM EEREFEEDHIRE
A RS 3R 40 TR B ECR B ST RS T, n Below VBTN R KN, 5IR%
MR HE RRK NRAL, HEERAN NETUREBRINEFEZHMN NE. KW
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EEE g FRRER HMEENFANA AR EEZREENES, LFRARBE
BEHHMIRRBRREY., AHFREL"NIRC, FHATRBIABEDEAN NBAKY
H 25%~40% WK (£ 2. % 3). BA/NEH LN BB ZE (54.5%~ 68.9%) LLE
K2 B 2R (59.9%~ 75.3%) B1K, [BH BRI 4 N FT B R BB /PE MR, FHiL &
YL, BRE D A R IR B S NEER R A REER/DN. & SR v 1 A6 e 5
MAESHEENPH KM FEER, BEONERIERANRE, BREKRAARHWESR
i, ZRABRFEKRERAGE, TUGHRABENNABEE, 2L 2B REBHENR
BB PRSI, BIERRENE S &0 EEAEN NIE, KA A RBARE
MEEAM /34, XIMERTRIEEEYASHEFRAFMBREFRASIHNE
WERRTA FEL, RIRSZAREFTHABRRE W E N,

ERR/NEMHAIIANE, EERMEDEANE N EFH R R R HERRZER
K NERRSTMM A X, SHRE, 5IAK NERESHBR KM HREXREM
A 43 BT AR B AR, R AFRLES (7 B IS 5 LI AL, I RS N AR P T i B
R (F1.2.3M4), HAE-EMREERRTHILTERETAM & 5 ) SPGB
8 M) MEAE, B AR T AL B N EL B B (5 5K 43.5% 1 44.4%) (LB 1. 2), X AT REE
BEESHREKRMNE | REM, HASIANKERTSEEX N, XERIMNEEER
e ER RIS RE S, BEY T E R NEERFERKSES.

B A iR 56 i T M AR A 3 B A R, A SERR IR ARG AR B 22 ROk BV, R E M IE Fr A
LEHH TR, BARERRE + KHLPO LB K BA B EMM=, HiElREH KHPO,K
EMNMEEHER, MEFREHELSRENSBTRE 15g/kg~22g/kg, EXK 5 4.0g/
kg~4.9g/kg, XFHMEH K BETEPEHMHEETARFS, HIRAER, 5o RAE#E
AT EYBMME AT E.
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FOLIAR ABSORPTION AND TRANSLOCATION OF
LABELLED UREA-'"N IN CORN AND WHEAT

Shen Qi-rong, Xu Guo—-hua
(Colleage of Resources and Envirommental Sciences and MOA Key Lab of Plant Growth and

Regulation, Nanjing Agricultural University, Nanjing 210095)
Summary

It has been established that plant leaves and other above—ground parts are capable
of absorbing chemicals and nutrients. However, there is scarce information regarding
translocation and recovery rate of ion uptake via leaves during different growing stages.
Urea has generally been found to be the least toxic and most effective form of N for
foliar application becasuse of its nonpolar and undisociated characteristics. "“N- labelled
urea combined with KCl or KH,PO, was both applied on selected leaves of com and
wheat at different middle-latter growing periods. The top dressing of '*N-labelled urea in
sand culture of com at silking stage was also investigated to compare the effects of
different foliar and root top dressing on plant growth. The N input in leaves of both
crops was remobilized rapidly to other organs. For summer corn, the transferred
percentages into roots of N input in lower (the fifth leaf) and middle (the eighth leaf)
leaf were 9.0% and 2.4%, respectively, at jointing stage. Recovery rate of leaf-input
urea—"N in whole comn plant ranged in 59.9%~ 75.3%, while the rate in above—ground
part of winter wheat was in 54.5%~ 68.9%. There was very similar tendency for the
two crops that the "N recovery rate taken up via leaves was apparently increased as
delay of application period. Compared with urea feeding alone, combined foliar
application of urea with KCl or KH,PO, increased the recovery rate and improved the N
nutritional status of whole plants, in which the optimum treatment for corn was foliar
feeding of urea plus KH,PO, to middle leaf. Therefore foliar fertilization should also
focus on balance supply, suitable application stage and leaf position. Foliar feeding of N
or P and K fertilizer not only improved the corresponding nutrient status in plants, but
also stimulated root uptake of the other two nutrients and increased translocation ratio of
N and P to grain. The finally accumulated ratios of labelled urea— " N in grains
top—dressed via the roots and leaves at silking period were 56% and 70%, respectively.

Key words Isotope—labelled method, Urea—""N, Wheat, Com, Foliar Nutrition



