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1.1 #sR XHER

TR0 7E SE MR AR 2 FE il B 2 e R AT o AR S T
ALFAbm i R4 IX % g, db4h 39°37'20, R4
116°25752, J& T Wi iy -1 Kl 22 W=, 247
BIRE 112 'C, ZHFYR/KE 556.4 mm. R
GET, 7ERES X N BEHLIE S B GREEN 160 cm,
JEIEEN 20 cm) AT JEIb 0, 45 /R SCEOBRLE AL
Mg, W56 oA R b (EFRED, i
M35, 0~100 cm + )2 HAIRFKEN 35% (RS
KED . RN BA /NS GuA  EdsR R E. K
ARG K PH AR S5 2 8
1.2 R

IR WOEFEK N IR A & 2 MR, B ER
BEE 3K (LEE 1), BIEEKTIR: KK (LW:
55%Fc)~ F7K (MW: 65%Fc)- 7K (HW: 75%Fc);
i E: AL (LF: 162 kg/hm?). L (MF: 324
kg/hm?). il (HF: 486 kg/hm?), IEXHEE 9
MIKEREG A, AFELR: RKIGE (LWLF). 1K
KAAE (LWMF) . /K& R (LWHF) . 1K AKAE
(MWLF). H17K HJE (MWME ), H1K & AE (MWHE )
FEZKARAE (HWLF). m7KH e (HWMP). 7K s i
(HWHF), 51 1 A0 (CKD, 1 10 Mk
IOAbE . b, CKOANHEAR, Bk I X HE N Ak
SIS

k1 RBpFHEEX
Table 1 Trial protocol table

K K TR K E/(m* hm?) % #/(kg-hm2)
{is 55% Fc 790 162
o 65% Fc 860 324
= 75% Fe 1140 486

RN Fe NHEAIFEKE.

ARG ORXD WA 15 HREEEEUN,
W T, & S MR ERMIEN—NER, &
RIS T R WE 3 IREE, BN /PXK 45 m,
B4 m. FEFRATIEIEE)Y 4 m, FRIJEEN 3 m. EBEK
TR K, FIRER M E IR ZE (CONH),,
N 46%), ZALBE K [FBT i o

RIE FE RS AHKE. eEEBUKE. EEE
T ALK BB RGN K 38 o METK AR N 1M
Adfsk, W20 mm, HKMEEE 50 cm, JHkINEN
4 L/he AR AR, FERCA At S,
FA T AR AEARL, FEK & i 2226 70 B i /KR AT =
1.3 FERSHEAD

KBRS G RIS 46 1T, PR FT A R ae /N X
BA BN — W LK M FR oy AT 1 K EH
K. BRI NXATW 1 AR Trime &, HF@
0~120 cm L RRE LIS KE, HKEMEGTEN
3 AN/INX 35S KR P AR TR0 7 2 e
KR BRI AT HEAK (R Do

FH )R8 1), &UBE 43 3 WKBEZKEN , 233 A 7E
JEMH] (4 H 5 H, 40%) W (5 H7H, 20%)
AR K (7 H 22 H, 40%), MigELE 1.
1.4 REREAMNESE

43 990 B S K 3R i A 7 %N R G /N XY
BEALEE — PR SRR, JEEH BAR, FE. 78, b4
ANJ7 I &R, JER I e ER R SRS oy
B BN A e FH AR N 20,

PGS, KA I 25 /N X A B LI B — R A
W FEAE ERELIGEC— NS, 7 [A] Sg %0,

¥ FIRFERATRE S BT PHEBEE TR, BhE
JEMERER . RS 0.5 mm i, Ak
H2SO4-H20, VH&, JLIREEENE. & HE 3 KRE
STEM. R AR AR ERCIME, 1EZT R
B AR AR E .
1.5 #iELIE

1§ F Microsoft Excel 2019 .35 52 S A B AN Y,
HINER . R R SE e B, FE SR T B
Sy, {EH] SPSS 25 #HATHM L EELE, H
Least — significant different (LSD) J7¥%, #7456
Febn 77 F 18] 22 5, 48 ] SPSS 25 AT WK 5 290
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LWLF. MWHF. MWLF. HWHF 4t¥f 5 CK Z7 8
# (P<0.05 , HRpKEMAELMIES CK ZRARE
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HWHF Kb 3354 4= 508 5 25 5 T HoAth /K S0 & b 2R
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Fig.1 Total nitrogen content in spring shoot at fruit expansion and maturity stage

AR MWMF AR SR E&R SN 0.74
g/kg, AXFT CK #2511 37.62%; B LWLF. HWHF
AEFRAT HWMF A B4, HAR KB G A B R A
WMAEREEYERE. RS CEEN SR &
MWMF 43 >MWHF 43 >HWLF 4t# >MWLF
A3 >LWMF At FE >LWHF 4t FE >CK>LWLF Ab#
>HWHF 42 >HWMF 4 # . kk MWMF b3 41,
HAtKEMELHE T ENEREYS CK ZRARE

(P>0.05), LWHF. LWLF. HWHF 42 f1 HWMF
WFRER AR E S MWMF A3 2 5 83 (P<0.05).
MR R ZZ e R (R 2), K TNRMES
TERXEHEERER N E S ARZE (P>0.05), 1
iR ENFEE R ERWE R BE (P<0.05).
22 AMARERAEFLEHLBLEE
Table 2 Two-factor variance test results of

total nitrogen content in spring shoots

=y
AR E AR /\.%j;
RIS o T R
. G ; F3 Lt
] RIS 5 1 RS B
HEK TR ns ns s s o
E@/ﬁi * * ns ns ekt
TR * ns ns ns ootk

I ns ARRANEF * 0k ek R REEAE P<<0.05. P<<0.01 Al P<<0.001
KFETFRZE.

Kl 2 SRS RN e R R R K . R &3

. Bk b, RS RIAN E N 2R BB S R

ZEN 350 kg/hm? AEZK 2N 900 m/hm? i [ 351
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it AR T 250 kg/hm? /K& T 1 100 m¥/hm? (1)
1/4 MBS, SR SR KA 4 R B it R = A A7
FERRME, 6T L Ak i o5 it 260 2 P i v T 38
e T U JE AR L 2 AR . FEIE R K. B
JEEE, FEAMEEERAK U S 030G .
TEA R K N M SR EREE KRB EAAR
—: YR EACT 250 kg/hm? I, FRE R REFEREK
B INMEEE S A E S T 400 kg/hm? 1, &
MAeRERMEKERNE A AL T
250~400 kg/hm? X [E]IF, HAHBEREKERIGME “A”
AR TEAFEAKKER, MEEKEMKT 1025
m’/hm? i, BEE AR, SRERIEAN %k
HnERAR”, MEEKERT 1 025 m¥hm? i, FEji
G I NI A

L9 kgh)
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0.54,
450\ =~ 0.68
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}g b.63 054
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Fig.2 Total nitrogen content in spring shoot with the

application of water and nitrogen at the fruit expansion stage
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18 J5 Bl PG
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ARERIM AR E R R, N 1.95 ghkgo FHEKIKE R
R AR ES N SR B m e B, 4
BR/NE 4 59 HWMF AL B >MWHFE &b 3 >

LWMF Ab#>MWLF 42 >CK>LWLF Ab# >
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H, HWMF kb KN 1.83 g/kg, HWLF AbHE /)N
N 1.70 g/kg.
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Fig.3 Change of total nitrogen content in spring shoots with the

application of water and nitrogen at maturity stage
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Fig.4 Total nitrogen content in leaf at fruit expansion and maturity stage
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ZRARE (P>0.05).

Bl S gt 7 RS O e E SR K B
B ES Bk b, HheR K. EiHEA
A RE T H ORI HE/K B Al X4 s 4
GEATLE B, KT E 7K R AR T [ Jte FH 2 38 o v a8
s, m T BES,  BE A RS A

Bl 6 4 T Rt bk it A SR ik
@, BiE L, SERERNERIEEKEN 950
m¥/hm? At & 400 kg/hm? BT R, #/ME HBLE
it AT 200 kg/hm? FEK &9 900 m¥/hm? it il [F
BN B A E B K BN A A
TN, HiEREIKT 250 kg/hm? i, [EE
it 2 ) 38 I S R S B, MR E ST 250
kg/hm? B, BEFEFEKERRME “A” BB, st
FRAHHZABAE S 7KKF R I it 260 6 2 S 1 i A

o 1K RS A B3 e A e U A
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1 211
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Fig.5 Total nitrogen content in leaf with

application of water and nitrogen in growth period
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Fig.6 Ttotal nitrogen in leaf with application of
water and nitrogen at the end of growth period
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B 7 g5 T I R S A Bl S 2 e A
iR, HEAFES T CK, Arf kS CK 1)
SREERLE (P<0.05), M /KEM AT %
FEE (P<0.05). FAEFRLLAEEN: LWHF
AbFE>MWHF ALFE>TWMF 4b¥ >HWLF AbFE >

HWHF Ab# >MWMEF 43 >LWLF 43 >HWMF 4t
1.00

075 |

050 |

SR SR (g kgh)

025 |

#

159

0.00

H>MWLF A3 >CK, #4558 CK &5 T
52.70%- 48.91%- 33.15%- 29.92%- 28.00%- 27.44%.
21.42%-. 20.73%- 18.13%. FEAKZKAIF /K HEMR N,
RELpEE SR E LA KR T 2R &S5
RER V7 BB WHRRSIEEREH, B
R EZHEKE . R ENKER SR
SEF (P<0.05).

a a
b bed
I I | I i e I i l
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sl
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Fig.7 Total nitrogen content of fruit
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R ERK. FitHRETE AR R, SEKE
KT 1075 mhm? B, B AR nmsgm, %4
FEKERET 1075 m3/hm? i 5 55 it 20 0 185 in 2 P
JEdgIm. JEHE 8 7 b J5 X SsAH AR 5 45 v 2k BE B A
FA X s, 3 3 W 122 1X kS 4 S E /K R it
REZHEENNE, ZZHBRARREMK.

S5 mI(g kg
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Fig.8 Changes of fruit total nitrogen content with

application of water and nitrogen
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LR 2R,
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Table 3 Results of total nitrogen content correlation in each organ
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Change in Nitrogen Content in Golden Pear Trees in Response to

Irrigation and Nitrogen Fertilization

LIU Ya’nan'?, BAI Meijian'*, LI Yinong!, ZHANG Baozhong', SHI Yuan', WU Xianbing?, SHI Licheng!
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and
Hydropower Research, Beijing 100048, China; 2. China Agricultural University, Beijing 100083, China;

3. Hebei Agricultural University, Baoding 071000, China)

Abstract: [Background and objective] Gold pear is a main fruit in northern China and its production relies on
irrigation and fertilization. The purpose of this paper is to study the effects of different combinations of irrigation and
nitrogen-fertilization on nitrogen uptake by roots and its translocation in the trees. [Method] The experiment was
conducted in an orchard; it consisted of three irrigation treatments by keeping the lowest soil water content
controlled for irrigation at 75 (HW), 65 (MW) and 55% (LW) of the field capacity, respectively, and three nitrogen
treatments by applying 486 kg/hm? (HF), 324 kg/hm? (MF) and 162 kg/hm? (LF), respectively. Standard irrigation
and fertilization used by local farmers was taken as the control (CK). In each treatment, we measured nitrogen
content in different parts of the tree at different growth stages. [Result] At fruit-expansion stage, the total nitrogen
content in spring shoots and leaves were the highest in MW+MEF, increasing by 26.20% and 8.66% respectively,
compared to CK; the total nitrogen content differed significantly in spring shoots but not in leaves between the
treatments. At maturity stage, the total nitrogen content in spring shoots was the highest in MW-+MEF, reaching 0.74
g/kg, and least in HW +MF, dropping to 0.54 g/kg. The total nitrogen content in the leaves in HW+MF was the
highest, reaching 1.83 g/kg, and least in HW+LF being 1.70 g/kg. The nitrogen content in fruits in LW+HF was the
highest, reaching 0.82 g/kg, a 52.70% increase compared to CK. The treatments did not result in considerable
changes in total nitrogen contents in spring shoots and leaves, but significantly changed the total nitrogen contents in
shoots and fruits. Correlation analysis did not find correlation between total nitrogen contents in spring shoots,
leaves and fruits. The total nitrogen content in spring shoots and fruit were positively but insignificantly correlated,
while total nitrogen content in leaves was negatively but insufficiently correlated with the total nitrogen content in
spring shoots and fruits. [Conclusion] For all treatments we compared, keeping the lowest soil water controlled for
irrigation at 65% of the field capacity combined with 300~350 kg/hm? of nitrogen fertilization is optimal for yield
and fruit quality of the golden pear in the studied area.

Key words: water-nitrogen coupling; golden pear; spring shoot total nitrogen; leaf total nitrogen; fruit total nitrogen;
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