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Table 1 Precipitation and accumulative te mperature ( AT) at different growth stages of t wo cultivars in 2004and 2005

R~ 9 R~ 12 nhj 22~ A~
G s R oK S BLIR 9 IR 12 0 2 LA U &1
Year Cultivar Precipitation or AT Sowing™~  97deaf ~  12eaf ~  Slking™~  Dough ~ Total
9—eaf 12 eaf silking dough mat urity
WK ( mm) 266.7 133.3 66.5 21.0 23.4 510.9
¥ HL 058 Precipitation ( /) 52.2 26.1 13.0 4.1 4.6 100.0
Zhengdan 958 BUE 2 =10°C( 0 881.0 198.3 364.5 504. 4 657.7 2605.9
AT ( %) 33.8 7.6 14.0 19.4 25.2 100.0
2 WK ( mm) 266.7 133.3 84.5 3.0 35.2 522.7
4 108 Precipitation ( /) 51.0 25.5 16.2 0.6 6.7 100.0
Nongda 108 B X =10°C( 0 908.4 217.5 399.5 198.0 638.7 2662. 1
AT ( %) 34.1 8.2 15.0 18.7 23.6 100.0
F£7K ( mm) 90.8 3.2 36.2 68.6 45.9 244.7
. 958 Precipitation ( /) 37.1 1.3 14.8 28.0 18.8 100.0
Zhengdan 958 BUE 2 =10°C( 0 1012.1 222.6 318.5 534.1 675.3 2762.6
, AT ( %) 36.6 8.1 11.5 19.3 24.4 100.0
o WK ( mm) 90.8 14.0 25.4 68.6 45.9 244.7
4 108 Precipitation ( /) 37.1 5.7 10.4 28.0 18.8 100.0
Nongda 108 BUE X Z=10°C( C) 1070.9 244.9 329.9 511.4 656.6 2813.7
AT ( %% 38.1 8.7 11.7 18.2 23.3 100.0

L2 REeigit

I EHE 3 MR R 2 A adp 3 MR RIEAE .3
ANHEAE P o 3 14 AN 40 B, BEVLIX %11, 3 IRE
8. A RS AR 2, SRR AR 958 kK
108, 3 FhAIRALF, R E S N 4220, g1 [E
ol K% IR =Rt B s REE N
4670, 5 AR PO IR ZE LS B AR AR N P20
K0 EFEHH 1570, A HEMETE, Bl
s, IRE 1/3 3t 2/3 F 10 M- H8 , 40
JRESEGIE—IRERNE, JRE SRR ZE A
i 38 L B R4S 90 kg P2Oshm” BRER A 90 kg
K20 hm®, #8958 B K 7.5 Hkkhm®, &K
108 9 6 Fikkhm”, Z47HE 80em) S4B Sk A 4B -
HH 6 471X, NX L 33.6 m( 4.8 m X7 m) .

2004 4, B AP 6 H 14 B % 155
7K 30 mm, 5 H-FEE B KL 958 F 8 H 9 Hnt2z, 9

*®2 RBELERAKS

Table 2 Treat ments in this study and their codes

i A K A FEE Code of treat ment

o LB
Type ﬁﬂiﬁﬁjﬁzﬂ Nrate 2 B 958 K 108
(kg N/hm ) Zhengdan 958 Nongda 108
Rt Zero N 0 Z 0 N O
IR 90 AR NU 90
Urea , U 180 ZU 180 NU 180
PR % 90 ZCU 90 NCU 90
Coated urea » CU 180 ZCU 180 NCU 180
g4 90 ZCF 90 NCF 90
Co mpound fertilizer » CF 180 ZCF 180 NCF 180

A 28 Hlick. A7 106d 54k 108 T8 A 12 H
122,10 H 3 BUkcER. AR 111d | 2005 4Eitg /e
2004 4EFRRT/NK E T 6 16 F B a2 3805
Y7k 30 mm .5 R . #5958 T 8 4 10 Hak
22,10 A 2 FMHE, A B 1094 ;& K 108 F 8
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2003 5SAS 9.0 FATALF AL H T,

2 HR55r
2.1 RS FIFERT RALLE 5 7 2 Ko 52
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TKr R R WUE) 2 2238t 95 FF WUE
VIR A B, RBRAE WUE A5,
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Table 3 Water consumption ( WC) and water use efficiency ( WUE) of different treat ments in summer maizein 2004and 2005

e i FEKE KA PR e [ FEKE K53
Treat ments Yield . WC WUOE Treat ment s Yield WwC WUE

(kg /hm?) (mm) Ckg /(hm”smm)) (kg hm? (mm) (kg /(hm”smm)]

2004
70 95094 440.7p 21.6¢ NO 79144 428.0p 18.5¢
7ZU 90 9875¢d 444.3p 22.2h NU 90 9086 he 458.3a 19.8p
7U 180 106214 457.64 23.24 NU 180 9310ab 464.74 20.0h
ZCU 90 10103 he 459.04 22.0p NCU 90 8978¢ 457. 84 19.6p
7ZCU 180 10573 a 467.54 22.6ab NCU 180 9327 ab 463.54 20.1h
ZCF 90 10492 ab 446.6p 23.5a NCF 90 9083 be 456.74 19.9p
ZCF 180 107564 460.44 23.4a NCF 180 9496 5 457.04 20.8a
2005
70 6792¢ 252.9a 26.9¢ NO 5359¢ 253.7ahb 21.1¢
ZU 90 8813h 234.1ab 37.7h NU 90 8105ab 250. 8ab 32.3a
71U 180 94174 233.6ab 40.3a NU 180 7991ab 238.0p 33.6a
ZCU 90 9099 ah 241.3ab 37.7p NCU 90 7513h 267.14 28.1p
ZCU 180 97704 239.5ab 40.84 NCU 180 88134 259.8a 33.9a
ZCF 90 9114 ah 240.1ab 38.0p NCF 90 7366 h 259.64 28.4p
ZCF 180 9369a 231.3b 40.5a NCF 180 8333a 254.43ah 32.8a
20042005

70 16301 693.64a 23.5bh NO 13273 681.8h 19.5p
ZU 90 18688 678.3a 27.5a NU 90 17191 709.0ab 24.24
71U 180 20038 691.24 29.0a NU 180 17301 702.7ab 24.6a
ZCU 90 20202 700.2a 27.4a NCU 90 16491 724.9a 22.7a
7ZCU 180 20343 706.9a 28.8a NCU 180 18140 723.3a 25.1a
ZCF 90 19606 686.8a 28.5a NCF 90 16449 716.3a 23.0a
ZCF 180 20125 691.74 29. % NCF 180 17829 711. 44 25.1a

I AR RRREE 0.05 BERF,

Note : Different letters were significant at the 0.051eve -
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2005 £, Z %4t A AL B KB EL 958 A R AR
108 JRZ AL FEK BT AR, X 54 /0N
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RS 12 S K E— BRI AN 90>N 180
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HFORFEKEBOK, PifhFh WUE ¥R it & 3%
HEK, HER A% 2004 AEFEIH R, H —% N 180 B 3% K
FN9O LbFE . 958 £E N 90 5N 180 Jr 4k 108
FEN 180 24, RAEEAL 6] WUE 22 74/, Ak
K108 ZEN 9O £ fF IR Z A FE B & KT B FFR
AEALEE

PIZE RO BAE/K L, KR HL 958 £ 43 8] T i
FHEF MR 108 SRR E 5 E A A
RNt AL TR B E K, PSR 274 WUE [N
Tl SR 8. 14K e RO/ T[] RUAE A [ T 2 2
5.WUE 7EN90 5N 180 &4 FTHEM W E S
“IRE IR Z AL, K 108 WUE #E N 90 2%
PETRIRE RN N 180 K MR RS2 4 IRk
TIREFEAF K3,

2.2 RAFI R ESTE R B Sk ok 2 RINE R

2 4 AL, RS AR T il WUE
PR W S22 S, AR R I B 958 ok, 2004
ARSI ERN 3 1kg /(hm”+mm) . HEZAAL
P22 50 2. 8kg (hm” emm) - FTA AbFRF-H2 R
N 2. 8kg /(hmz-mm) ;2005 48, P gL P WUE 22575
I MRS T4 5. 8kg (hm” omm) » i ZALFEF-
HFEFH 7. Tkg (hm®emm) » FTA AL T3 7 Wy
7.4kg (hm”emm) . A/ILE FK WUE HAHBHR
HER,

H Tk WUE FE4ERR 1] 22 5 BH 2., 2005 45
Fh WUE 3% 2004 4ERH K, AHERSAE T 46
#1958 4K 5. 3kg /(hm”emm) » f& K 108 H K 2.6
kg Ahm”emm) . FE2R0 A0 B f 45 s ] 22 57 9 B KT
AR . LA MR AL BT IS B 958 3k
16.4 kg /A hm” « mm), & Kk 108 # Kk 11. 5
kg /(hm” emm) 5 L)% AbFEF-4 51, )45 B 958 K
14.8 kg /(hm smm) . & K 108 # Kk 10. 2
kg /(hm2°mm) .

x4 MaMELEFHRKESKSFARE

TaHe 4 Average water consumption ( WC) and water use efficiency ( WUE) of different treat ments of t wo cultivars

AN RUAL B it AU A B3 FTA AL By
Average of zero N treat ments Average of N treat ments Average of all treat ments
ER Hh ) : )
VG PR RKR KAREE R RAKR ASRAEE PR RKR KRTACE
Yield WC WUE Yield WwC WUE Yield WC WUE
(kg/hm2) ( mm) [kg/(hmz'mm)] (kg/hmz) (mm) [kg/(hmz'mm)] (kg/hmz) (mm) [kg/(hmz'mm)]
> <
i 958 ) 9509 440.7 21.6 10403 455.9 22.8 10276 453.7 22.6
Zhengdan 958
2004
AR 108 7914 428.0 18.5 9213 459.7 20.0 9028 455.1 19.8
Nongda 108
R Ep 958 6792 252.9 26.9 9264 236.7 39.2 8911 239.0 37.4
Zhengdan 958
2005
AR 108 5359 253.7 21.1 8020 255.0 31.5 7640 254.8 30.0
Nongda 108

2.3 KAFIBARESERIAXMY
e 3 AT 2004, 2005 4R AS ) i 0 AL B
WE R REREE . HXAHTR. 2004 X5
11958 S5l A 108 HFE K ik 157t 5L TE ARG ARG
ZHU4 A 0.7330 55 0.9382° ) L i gh FEy WUE
S AR B AR HESE R B 0. 88757
50,9586 ) 2005 4R g FRATFEK R 57 B 2 90
AR ARSE ZH0A H15—0. 8036 15 —0.0415) .
SFEY WUE 1577 B 5 5 3 TF A6 AR B30
5% 0.9903" " 15.0.9684" ") |
2.4 k4 FI IR SREAI Y A A AR
F 2005 4E5 KRRG-S & R AL S

AW HAR AT T 3R 5) o BRI, P b Bl
T A EARR IR, HPIRERE N ABEIRER S
EAENEN 180 Ab PR e 2 25 s B AU K, B R
REE GBI A AR, TR R AL BFEAR, (B
N90 5N 180 AEER[R] 2257 AN .3 Pl PRI — 2L
FERARIN, RS B & AR B & T AR AL
HLL HA AR L 958 N 180 4Pk 108 B it A Ak
PR 2 B TN AL AL B 5 B 958 N 180 & T N 90
AbPE, 3 FREAERIL 20 (HEF AR AR 108
N 180 55N 90 4bH 7 [A) 22 57 5 B 0 A B A — B,
RAEZRALTE], N 90 Z5F T, KBEL 958 Wt LUK R
ALBRER, AR 108 FEAR AN AL A] 22 AR /)
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B AR IR R — QU HRIR R — 52 & MEAL BN 180
ZAET S P FHEE AT IR I A & IR AL BRI KT 6
PR R AP, R R QLB /)N T HESE R 13 LB R
KA ROR IRF A/, SR LL, e
RIITIL SRR 3~ fif, ZRMER R 13 1
PR S TS L T 5 2R I B R4 (R i 2R T 14 K 2
AN 180 AbPH i 25 18O TP 5 R 4% it R AL P )
BFEAR R P AL R R R
GHRR AT,

R HTRY, BRI iR LT,

R R 5 958 WUE 2[Rl AHSE 25045 51k
0.7838" 0.3946 1 0.4880, K 108 WUE =%
HFESE Z R4 B 0. 6704 0. 6697 F1 0. 6373; g%
KA HEE SILTE EBEES WUE Z [l
MRS HERCHE S WA N I B A6 L 958 WUE 5=
H A oG 2 B4 Al o 0.89527 7 0..93207 7 A
0.9247" ", 4 K 108 WUE 5= WA 2505 51
J90.9120" 0. 7742 1 0. 7317, W, B E K
WUE S5EERHDCA SR SILSE BB EEN R
IR B A IEARSESE R

%5 2005 FEERAGEE SLSESHBESR

Table 5 Photosynthetic rate( PR) » stomatic conductivity(SC) and transpiration rate( TR) of summer maizein 2005

HESZ A Early filling stage

HEIZ AR Late filling stage

Lty Je A H = PR SALRHESC B TR JeEEEPR SALRHESC JEMBEETR
Treat ments C Mol / Conmol / Cmmol / C Mol / Cmmol / Cmmol /
(m’s)) (m’s)) (m’s)) (m’s)) (m’s)) (m”s)]
70 27.66h 0.015¢ 0.68h 17.54p 0.059¢ 1.294
ZU 90 32.43a 0.0204 0.894 20.70ab 0.080h 1.77be
ZU 180 29.97ab 0.016¢ 0.74p 21.704 0.083h 1.85h
ZCU 90 30.09ab 0.017he 0.76h 19.443h 0.075h 1.62¢
ZCU 180 31.59, 0.016¢ 0.74p 22.57a 0.0914 2.044
ZCF 90 29.67ab 0.017he 0.76h 19.74abh 0.078h 1.69¢
ZCF 180 31.974 0.018ab 0.83ab 21.88a 0.080h 1.83p
NO 29.98¢ 0.011¢ 0.45h 19.03¢ 0.0704 1.524
NU90 33.77ab 0.0164 0.63a 23.644 0.098¢ 2.20ab
NU 180 31.40he 0.012he 0.48h 22.36ab 0.105he 1.93¢
NCU 90 33.74ab 0.014p 0.57h 22.663ab 0.099¢ 2.15p
NCU 180 36.144 0.0164 0.644 23.77a 0.108h 2.19ab
NCF 90 33.12ab 0.013h 0.53b 21.85h 0.110h 2.21ab
NCF 180 36.37a 0.0174 0.694 23.544 0.1294 2.344

3 NESTHE

H R KRR BRI A R, 2004 425 £k
FE/K BB MR RS CTTHS , {B 2005 4EFE /K BEZ
B4 /NFRUCH A 130 K B S, FE B K B
B2/ v wNiop b IR SR W i
AR A HLAE B AL AE) TT 42 25 fEY) WUE . ASBF 5%
o, L E K WUE Bl = R UIE i B T, OF
57 B AR B ARG, PIARLE SRR —80 A
B WUE 7 S0, (X R ma 7 5hFh ] 4R ) 3%
HHBER, AHXAELEAX WUE 1 EEFE.
H RS I, R, TP R R, 5§
K WUE SHEGIMHe AR SIS Rl
B A S TEAR S,

o2, B £k WUE B4 BH 3 Y 5 [ A 9%
F2Y AR IR 2 ik 30%0 10096, 1 ] 24

RPN, BRI E Y, AR, A
SRR T, BEAK WUE ¥ HEAH B FER
TZ2 5, PRI R BUAR B 958 >4k 108, it Al &%
PERZMS 3N 3 Lkg/hm® «mm) 5 5.8
kg A(hm®emm) » % M AL EE P ¥ 2843 B Jy 2. 8
kg /(hm”emm) 5 7. Tkg Ahm”emm) , BJ UL, Fif s
AL PR B 958 HRIFRICEFRERE A RS
WUE MR 78 T RAEM RILE A2,

FE— AR AR B N VR = S5 7K AR A A
BRI RABAN IR & A — =B, NV 25 &
IE. M ZEY R AR, Z4ist ' Pk
TR ZE TR FORFE KRR S r= s 52, R
EYIREIKEKE B R ERSE A EM
WUE , H A AL /N — B B —4F PP AE i1
o ZONEREKBHRE S5, AR TIEm T ReE
PR BFAE T R, & NE - H FRRAER R,
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ARG, hFk 1AL, 2004 £E48 L 958 4
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HEE B BORE - 2005 AEREK S s/ T R B At 22
ZHI 222 5 A Frig i, 5 2004 4,
2005 4 iy Tl 42 A B A OB B 2004 4R
L50°CRL b NS BTBAMAT . P PRl 22 12 1R
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Response of water use efficiency of different sumner mmize
cultivars to nitrogen fertilizer and precipitation

YI Zhen xie ">, WANG Pu’, CHEN Pingping s TU Nai ‘mei '
( 1. College of Agronomy , Hunan Agricultural University , Changsha 410128;
2. Key Laboratory of Ministry of Agriculture for Crop Production and Far ming System > College of
Agronomy and Biotechnology » China Agricultural University , Beijing 100094, China)

Abstract : Zhengdan 958and Nongda 108 were used as plant materials to study the responses of water use ef -
ficiency ( WUE) of summer mize to nitrogen fertilizer and precipitation under condition of 3types of Nfertilizer
with 3application rates in North China Plain in successive t wo years ( 2004~2005) . The results showed t hat
(1) WUE of summer maize was increased by Nrates from 0’\’180kg N /hm”and differences at a certain extent
among types of N fertilizer were observed - ( 2) Evident genotype differences in WUE existed and there showed
trend of Zhengdan 958>ND 108under N application and no N application conditions - ( 3) Positive correlation at
0. 0L probability level existed bet ween WUE and yield , and evident positive correlations bet ween WUE and pho -
tosynthetic rate » stomatic conductivity and transpiration rate of ear teaf in filling stage were respectively ob -
served - (4) Evident annual differences in WUE existed and the WUE of t wo cultivars in 2005 was higger than
thosein 2004, which was induced by annual differencein precipitation - Decrease of precipitationin the prophase
and whole duration reduced yield and water consumption of summer maize . but decreasing extent of yield was
less than that of precipitation so WUE was i mproved - The results showed that WUE of summer maize could be
dearly i mproved by choosing appropriate cultivars , cultivating under natural drought or li mit irrigation at mod -
erate degree and fertilizing N 180kg /hm under conditions in this st udy -

Key words :summer maize ; water use efficiency ; cultivar ; nitrogen fertilizer ; precipitation
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Investigation on the distribution of wolfberry roots and
soil nutrients in wolfberry orchard of Ningxia

ZHAO Ying > LUO Jian hang » CHEN Xao qun » ZHANG Xue jun N
(Institute of Agricultural Resources and Environment » Academy of Agriculture and
Forestry Sciences of Ningxia » Yinchuan , Ningxia 750002, China)

Abstract . In April 2005, t wo investigation sites were selected in Yuanlin Proving Ground of Academy of
Agriculture and Forestry Sciences of Ningxia and Tiantan of Zhongning County , respectively - A method with
field investigation and chemcal analysis in lab was carried out to study the roots distribution of different aged
wolfberry and soil nutrients in wolfberry orchard - The wolfberry species was Ningqgi No - 1. and we chose wolf -
berry trees with different age to investigate their root distribution s at the same ti me , soil sample was collected
for chemical analysis - The results showed that the average soil nutrients content in wolfberry orchard was
greater than croplandin Zhongning > and that of soil available nutrients content was 1.67~2.0ti mes of cropland -
In Yuanlin Proving Ground or Zhongning » the soil organic matter ,total N.total P and available nutrients for
differently aged wolfberry trees were mainly concentratedin 0~30c¢msoil depth - The length of taproots or fi -
brous roots and tree trown diameter for wolfberry increased with tree ageincreasingin Yuanlin Proving Ground -
The number of taproots or fibrous roots for 3year old wolfberry tree was less thanthat of 6-or 9year oldtreein
Zhongning - The soil depth of root distribution for differently aged wolfberry tree was mainly ranged from Oto
35¢m » which was in coincidence with the accumulation depth ( 0~~30cm) of soil nutrients - That is to say »the
far mer s unreasonahle fertilization method in wolfberry orchard caused unreasonable distribution of root -

Key words : wolfberry orchard ; soil nutrient ; distribution of roots



