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B OE: YA44T.ARAEAAERBRAXRATREREE" (N,P0:, K0 % A X4 % ¥ 190,90,100
kg/hm?) “#. % & % B %" (N,P,05,K,0 ¥ 210,90,100 kg/hm?).“ % 1& & % /& 3£ ” (N,P,05,K,0 % 170,90,100
ke/hm?) 5T RIS Rt 198 M b ok & B % (SPS) BB A K B (SUS) M #F — % R W & W 4 3 B 1 % (ADPase) %
BOEABEURFERAE N, SREWA, KM EE L EABBHfo R F P B9 SPS.SUS.ADPase 7% # % # ; #
ARG EREERB AR ER SRR, ERS AR I RE. AT R AEZAERESFH D
ABHERBREREE AR EAREREEPAREARERHT 7.70% 0 10.32% , KR = & 2 7
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KA EKE S B EIES RN EIEH HRE.
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MR EED, ARBRAKESS RS M
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FEMHZRENAM T U MEN, EEX,¥8.
Lo B F R S RBREH , ARERXTE
LR EXRTRAE S ER T AR EEX
B4, 1998 4 Wi & FAEICE E R R R 1 B
BEARMAMEERI0 T m2 UL, Bik288 7
LEREAEREARERM 4SS UE, EERRE
EE TR E (2004BA520A01) I M B & A %
BIIMAKAOXZHT,. VEA AN BEREFEE N,
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XWiRIRAE: A

W 7% B %8 :2008-03-26
BEG A - BHE+RHEETH FEE(2001BASOTA) -

XS : 1000-7601(2008)05-0036-05

o, AEAERE, X 225 kg/hm?, B EBT T AE
— R B A9 150 ~ 180 kg/hm?® HEBE, H AR 7 ¥k
WRAES B, BEAEEARERENEERS
PoRFRRNEE, £EEREHTHARRNES
AREBREMARERXEARARERARIE
MERMES SRR T AEBRAGTHEER
AR RBRIAL 198 LRRABXEEEEUR™R
MEE, BENETFIRNKERRGTENER™
HWAEREAR, NAKNBEVBEZER M ER
RN K B AR R R R 2RI,
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1.1 ghiksre

PR A RS & O B R R AL 198, 5 F 2003
FEEHBHRYARERFLRGHT, HABLES
AR A VLR 24.80 g/kg, 28 1.79 g/kg,
BAE 127.10 mg/kg, &8 1.26 g/kg, HE B 6.32
mg/kg, 28 15.90 g/kg, I 51.00 mg/kg, &
S 413.80 mg/kg,
1.2 K&
1.2.1 #®i&iH RBRRBIHLE.P.O AP
B AR 2% (N:P,0s 1 K,0 L 4 190:90: 100 kg/
hm?); @ B FHBBAEE(N:P,0s:K,0 L& X 210:
90:100 kg/hm?); @ % 1K B i JE ¥ (N: P,0; : K,0
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H#%% 170:90:100 kg/hm?), BMLEER 3 K,
RHLRAHS, % 2APMR, BAKER 20 m%,
AHBREBEEN16.7 emXx20.0 cm, BN 2 H, &
RAMZBHEF6A 2HBEM,TA1TBBE
X H,10 A 18 H¥ K,

1.2.2 ket MRHEER XAELEFRE",
Bl 2.1 MM 187.5 keg/hm? K B FHBHA (R E
BREBREH E EERIE=7.5:1:1.5:2.5),
HEHEKTHRE, EHELREBAK, FEIZEY
EBRAWTIERKTHEE, HRARRKEBR; K
BEE, HSEBE 750 kg/hm® 4E A, 4k BB i 36
BREREHFR#T, BERARE EEE: 4
BEAD :RAE:BIAE =3.64:2.73:2.73:0.91 B LBl 1
F:BERASBERIE— KRR SRR
R4 ,60% tEBE R, 20 % fE S BEAE , 20 % AE R FHAE ; 5
43 BE AR [R) & HE 300 kg/hm? RIRELEIE, MEAR/S MK,
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LAY 8 01 2 7K A 18] 08K
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R BB A BB 1L B (ADPase) IR BRI IE HE 1Y
BESBERELH N ENES, ADPase 15 #: 1A
1hARNER 1 mg | -BHBEEEEFTTENEER
R 1 A EBEERA(U), XXEERRA LI-6400
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LB EE), EREE, 840K #E 200
BOBEEET HEENMENTR,BEMER
FENERESAHMNR, EMEHES EEH.

2 BR540W

2.1 BREXEHEELER

2.1.1 EBHEBLSABESPS)FHE MWE1AWLL
B, BamARBBEH SPS IEHAFEY . LAN
MEBPMERER, EFEH, AP REEELE
7K FE M - B 40 31 Bl 2R B A ok L RUAK R R AR
AT 13.60% .8.82% ; LM A RBT
7.91%.15. 73%; HRABAHNRAET 22.32%.
8.40%., AE IBAUEH , FARAGARESLEAK
AR SPS EHEI R ER R K, EIRMH, U
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Fig.1 Effects of different nitrogen fertilizer ratio on activities of SPS in flag leaves (A) and grains (B) of forage rice
B MN- bR AR HN - 2 RS, LN~ AL B FHS - MM . MS- S, YS- XA RA—-4FMARNEFH
HRERES%BEKE, TR,
Note: MN ~ medium nitrogen ratio fertilizer method, HN = high nitrogen ratio fertilizer method, LN — low nitrogen ratio fertilizer method, FHS
— full heading stage, MS ~ milk stage, YS - yellow ripe stage; Different small letters in same stage mean significant at 0.05 level. Means + SD were
showed for 3 replicates. The same symbols are used for other figures and tables.
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Fig.2 Effects of different nitrogen fertilizer ratio on activities of SUS in flag leaves (A) and grains (B) of forage rice
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Fig.3 Effects of different nitrogen fertilizer ratio on

activities of ADPase in grains of forage rice
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2.2.1 k4% MAEBATH FRERRER
WEAFRET PG ESBAZEMMARSER
BRK, ER2H, AP EREHELETZ XSRS
A BEEEA AKBEREEELBERERT
9.84%.9.10%, LA A HEFTT 3. 24%.
6.40% . '

2.2.2 4xbdd MESTUEFERE FFAEALE
BHRLABEKBEME S ERAEARPERTRK,
AT BEEEAHEET S A ERIFILEFTENE
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Fig.4 Effects of different nitrogen fertilizer ratio on

chlorophyll contents in flag leaves of forage rice
H:BS-Z2BH, T M.

symbols are used for other figures and tables.

Note: BS — booting stage, the same
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Fig.5 Effects of d different nitrogen fertilizer ratio on

net photosynthesis rate in flag leaves of forage rice
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Fig.6 Effects of different nitrogen fertilizer ratio on contents of sucrose in flag leaves (A) and grains(B) of forage rice
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2.3.2 ®#H4¥ MNBTITUEL FREARSE
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Fig.7 Effects of different nitrogen fertilizer ratio on

contents of starch in grains of forage rice
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Table 1  Effects of different nitrogen fertilizer ratio on plant height, panicle length, effective spike,

full spiketlets per panicle, seed rate, 1000-grain weight, theoretic yields and real yields of forage rice

/31 BK Ay BHLHE LR FHE Bipri s
L1} Plant Panicle Elfective Full spiketlets Seed 1000-grain Theoretic Real
Treatment highet length spike per panicle rate weight yields yields
(em) (em) (10* # /hm?) (k1) (%) (2) (kg/hm?) (kg/hm?)
MN 94.9 a 34.8a 235.1a 140.5 a 69.5a 25.26 a 8344 a 8200 a
HN 96.6 a 34.0a 218.3 b 138.4 a 66.7 a 25.72 a 7340 b 7320 b
LN 93.7a 34.4a 213.1 b 133.6 a 68.1a 25.82 a 7771 b 7560 b
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The effect of potassium application and water supplement
in different stages on potato yield and WUE in semiarid area

CHEN Guang-rong', GAO Shi-ming?, ZHANG Xiao-yan’, ZHANG Wei', WANG Ya-hong'
(1. College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
3. College of Forestry, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: The experiment of split-plot design with potassium application as main treatments and water sup-
plement in different stages as sub treatments was conducted to study the effect of the treatments on potato yield
and WUE in semiarid area. The results showed that the difference of the amount of potassium application, dif-
ferent stage of water supplement and their interaction on yield and WUE was in significant level or very signifi-
cant level. On the condition of K(150 kg/hm?) and seedling of water supplement the yield and WUE reached
36 324.97 kg/hm?, 94.2 kg/(mm-hm?), respectively. The yield and WUE increased by 32.24% and 30.7%
compared with CK, respectively.

Keywords: potato; potassium fertilizer; different stage of water supplement; WUE
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Effects of different nitrogen fertilizer ratio on key enzymes activities
of carbon metabolism and forage rice yield under water-saving condition

XIE Gui-xian, LIU Qiang, RONG Xiang-min, SONG Hai-xing, PENG Jian-wei, ZHU Hong-mei
( College of Resource & Environment, Hunan Agriculture University, Changsha, Hu’ nan 410128, China)

Abstract: Field experiment combining with laboratory analysis were conducted to study the effects of three
different nitrogen ratio fertilizer methods (medium nitrogen ratio fertilizer method—the ratio of N, P,Os, K,0
is 190, 90, 100 kg/hm?, high nitrogen ratio fertilizer method—N, P,05, K,0 is 210, 90, 100 kg/hm? and
low nitrogen ratio fertilizer method—N, P205 , K,01is 170, 90, 100 kg/hm?) on key enzymes activities of car-
bon metabolism and forage rice (Weiyou 198) yield under water-saving condition in 2003 in Changsha city. The
results showed that, the activities of sucrose phosphate synthase(SPS), sucrose synthase(SUS) and ADP-glu-
cose pyrophosphorylase( ADPase) in flag leaves and grains, the net photosynthesis rate in flag leaves, the content
of sucrose in flag leaves and grains, the ability of sucrose was converted into starch were improved significantly
by medium nitrogen ratio fertilizer method compared with those of High Nitrogen Ratio fertilizer method and
Low Nitrogen Ratio fertilizer method. In compared with the high nitrogen ratio fertilizer method treatment and
low nitrogen ratio fertilizer method treatment, the effective spikes under medium nitrogen ratio fertilizer method
were increased by 7.70% and 10.32%, and grains yield were increased by 12.02% and 8.47% , respectively.
The medium nitrogen ratio fertilization method was suitable for high protein forage rice cultivation.

Keywords: rice; sucrose phosphate synthase (SPS); sucrose synthase (SUS); ADP-glucose pyrophos-

.phorylase(ADPase) ; photosynthesis; yield



