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Effects of Reduced Potassium Fertilizer on the Yield Formation, Rice Quality
and K Uptake and Utilization of Early/Late Season Rice in South China

MO Zhao-wen'* LI Wu®’ ,DUAN Mei-yang' >, PAN Sheng-gang'> , TIAN Hua'?, TANG Xiang-ru'~
(1. College of Agriculture,South China Agricultural University ,Guangzhou 510642 ,China;2. Scientific Observing
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Abstract : Effects of K fertilizer ( Conventional N (225.0 kg/ha) ,reduction of K by 28% (175.5 kg/ha) and
without K(O kg/ha) ) on rice yield formation, rice quality and K uptake and utilization were studied using four vari-
eties ( Yuejingsimiao 2, Guixiangzhan , Huayou 8305 and Tianyou 998) in field experiment. Results showed that,
compared with conventional K, reduction of K by 28% improved seed setting rate in Huayou 8305, increased both
effective panicle numbers and seed setting rate in Tianyou 998, which result in increase in yield ; Guixiangzhan
showed stable in yield due to increase in effective panicle numbers,seed setting rate and 1000-grain weight, but de-
crease in grains number per panicle. For Yuejingsimiao 2, significant decrease in effective panicle numbers and
grains number per panicle was found. Reduction of K by 28% improved rice quality in Huayou 8305, but showed
unfavorable effect on milling quality in other experimental varieties. Moderate reduction of K showed no significant
negative effects on physiological metabolism enzyme activity in flag leaf and grain,reduction of K by 28% was favor-
able to improve K utilization. Reduction K application had different effects on the yield and quality of different vari-
eties used in both early and late season

Key words: Early/late season rice ( Oryza Sativa L. ) ;Potassium reduction; Yield formation ; Quality ; K uptake

and utilization
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1.1 ks

R R T o Ay 4 i St FH TR K RS . et 2
B2 SRV 7, 2% S0 i B oy 4 R L e FH B OK
FEtE4) 8305 FIRAK 998
1.2 R &KEMIgit

IS T 2010 AR 7EHE R Al A 27 e 202 5
BARGHAT . g AT KRS, Rt B
EAPLT & & 18,17 g/kg 2R 1. 117 g/kg, &
0.917 g/kg . 240 32. 62 o/kg T A 90. 6 mg/ke.
AL 79. 68 mg/kg  HALHH 87. 6 mg/kg, 1 pH
1B 6.16, I 3 AT AL, 43 51y - o ATt A0
(K2) , a5 AL 8 225. 0 kg/hm?; B4 28% (K1) , Jifi
S 175. 5 keg/hm’; At A7 (KO ), Jifi 5 £k A
0 kg/hm’ ARAEFE LG 3 WK, /NMXHIF 24 m®, HAh
Fk B it R AR — B, AR AL B PR % 293. 5 kg/hm® it
BERRES 351.0 kg/hm® , BIVERENE — R MRt 52 A%

F, 1B HA% K 20 em x20 em, KFET3 H 11 Hi%
Fl4 7 BREGHL EER G A0 8305 KA 998 12
T7 H 18 BlcH, B i 2 517 A 23 BilicEl,
1.3 MNEmMBEMAE
1.3.1  SUMFFPRIEEE A E B A R (GS)
T REBETERR A UG (SPS) FIREWE & L (SS) W
PRI E 2 BEOCHR [ 16 ] 75

VA VETERY A B (SSS) TR P A2 . FRHL 0.4 ¢
FrE e STk R, YE, BT A B R
4 fEAR B 2% wh R (100 mmol/L Tricine-NaOH , pH
{6 7.5,8 mmol/L MgCl,,2 mmol/L EDTA, 12. 5%
(V/V)H3h,1% (m/V) PVP-40,50 mmol/L i3k Z
f) |, BN A)% 76 8 000 r/min,4 °C B0 10 min, 98
JE WS EI R CE T oK E MR . B 20 pL fHA
WHNA 36 L S (S e 24 MR B 2R 50 mmol/L
Hepes-NaOH (pH {H 7.4) .1. 6 mmol/L ADPG 0.7
mg SHEGE RS .15 mmol/L DTT),30 °C 5% 20 min
Jer, K PR R RN 30 s, W HT N 20wl KNI (5
50 mmol/L Hepes-NaOH (pH {H 7. 4) .4 mmol/L
PEP 200 mmol/L KC1,10 mmol/L MgCl 1.2 ¥AvfY
PRI 218 |30 °C JJW 20 min J& , 7K L E R,
4 000 r/min #5.0> 10 min, HEIHH 60 pl 543 pL
S (50 mmol/L Hepes-NaOH ( pH {H 7. 4) .10
mmol/L F5 258 10 mmol/L MgCl,2 mmol/L. NADP
1.4 B Y EBHIKE (0. 35 PR A4 i 45 -6 1R i
fit) ,30 °C i 10 min Ji7, %€ 340 nm OD {EAYELL.,

FAVETEN A U (GBSS) 1 M A2 « SSS fES
O JE R B Bl 2 D008 FH 4 BRUHR v ik 2 1K, 8 000
r/min 4 CE L 20 mln,%)ﬁiﬁfiff 2 mlL A [RIAE
MIFE I , BRI 75 5 A M VE 6 U ( GBSS) 1R it
W, HU20 pL GBSS WFHBREINA 20 L SN (2%
P S EVEN , FLAR LA 5 T M TE A A B A R
WARIR]) 42 T R 1 20 3R 5 W] B PR VE B & WL 58 4
A
1.3.2 = MHMEE KRG, A/NX L
HACRANER 5 7OKFE, V8 A A RO AR R
S5 SR T R T 5, TR B A2 100 7K A = &I
R s 25 o 40053 B BT T RSB ™ i
1.3.3  FEKEET WOREMRES TERTRE3
A A DRSS SR AR E T REOK S IR g
N B E F AR GB/T17891-1999 {1 AE 4 )
JrEmE
1.3.4 BRI B/NX AR 3 0T,
PR RIS AR 25 B e B3, T 105 CRYAL
P87 30 min, 7F 80 C R+ ZEH &, 4 Kl
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Tab.1 Effect of K reduction on rice yield and its component

e fb 75%(}‘%%3(/( 104./hm2) }%Eﬁﬁ Lg% ?*ﬁﬁ‘i‘%/g i%f’:zi
Cultivar Treatment Effective panicles Grains nu.mber Seed selling rate 1000.-gra1n /(t/hm )
number per panicle weight Harvested yield
BiheE2 5 K2 240.0a 157.7a 93.15a 22.27a 7.36a
Yuejingsimiao 2 K1 223.3ab 148. 0ab 95.28a 22.50a 6.28b
KO 209.2b 140. 6b 93.95ab 22.03a 6.09b
R K2 240.0b 118.2a 73.48b 26.43b 5.82a
Guixiangzhan K1 271.7a 96. 8b 80.81a 26.93a 5.63a
KO 270.0a 106. 5ab 86.04a 26.83a 5.9%a
441 8305 K2 200. 0a 231.9a 88.50b 19.07a 8.06a
Huayou 8305 K1 195.0a 236.4a 93.98a 19.47a 8. 66a
Ko 205.0a 240. 4a 82.48¢ 19.33a 7.81a
KA 998 K2 236.7b 161.8a 76.75¢ 25.17a 7.48b
Tianyou 998 K1 260.0a 160.9a 83.28b 24.73a 8.93a
KO 207.5¢ 156. la 92.37a 25.13a 8.44ab

T F]— i F AR R NE FRERR 22 538 5% K. K2 ~8 T,

Note ; Different small letters mean significant at 5% levels within a variety. The same Tab.2 - 8.
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%2 KU AR T K2, K1 BB T2
2 SIREAR A KK T K1 R KO 340 R AIK T 3L
HOREKR T KL A1 KO 4 B i 227 2 SRk,
KO SZ0R A 2 3 7K K1 X (K 28T 1 2 52 )
B ERAR T, B KO Wi 7 kR
FE B KL A KO i 35 42 v B Ve By & i, (HL X
R T B, 5 K2 M, K1 B R T AR
Fr i HREK R RS KR T KO B2 22 7R 2.3 KO
RGBS KRR KL RO KR A B3
K1 1 KO XA 5 ki K 58 b A 1 3 0
R (B R T H S KR KL KO B3
P TR Y LR VE A i X R I B A e
M, AR K2, K1 SHEAL 8305 Rk & KR &
HORE KR TC 500 KO B B AR T HoRE ok &
SR KR R KSR T 2 R K1 A KO X 4E
i 8305 AR A& FE b K W B 24T 8 2 5 ) 5 KL

B REAR T2 K AR KO IAH 5 KT R KO XA
8305 MY ELHE VEM 7 B0 B I T R
B, Hod KO 2 i 2 . X F K2, K1 A KO XK
5 998 KKK KR TC W m , H) W FFEAR T
FAEAAR KL FI KO XFRAL 998 AR K T bb J2
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PR 7 R 998 55 PR 8 i 2 K SR RAAIK T
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Tab.2 Effect of K reduction on rice quality
REKR/ % J Y o KT ) -
o s kR f " Mﬁ K/ Fi E A ﬁggﬁy e/
Cultivar Treatment  rice rate Milling  Head milling Grain length 71&1/% Chalkiness mylose (.;el
rice rate  rice rate length and width Chalkiness  degree content consistency
WA 2 K2 78.16b  67.00b  55.09a  6.00b 2.94a 6.00b 3.64b 15.07c 80.33a
Yuejingsimiao 2 K1 80.20a 68.26a 48.83b 6. 18b 2.90a 5.67b 2.80c 15.67a 79.33a
KO 78.89b 66.67b 50.12b 6.21a 3.00a 8.00a 4.69a 15.37b 82.33a
A K2 81.01a 66.51a 34.12a 6.47a 2.99a 33.33¢ 18.91a 16.13b 89.33a
Guixiangzhan K1 77.39h 64.23h 34.42a 6.42a 2.94a 36.33b 18.19a 16.77a 86.00a
KO 80.38a 66.63a 32.26b 6.37a 2.95a 40.00a 20.50a 17.00a 90.00a
H4) 8305 K2 78.59a  65.95ab  43.88a  5.38a 2.50a  35.67a  18.3la  21.60a 57.67h
Huayou 8305 K1 78.68a 66.20a 42.46a 5.48a 2.62a 30.67b 17.69a 25.03a 63.67a
KO 78.00b 65.53b 42.34a 5.42a 2.54a 34.67a 16.10a 25.20a 58.33b
KA 998 K2 81.38a 65.99a 42.08a 6.20a 2.75a 43.33h 24.80a 20.63a 57.00b
Tianyou 998 K1 81.25a 65. 66a 40.57b 6. 14a 2.80a 48.00a 26.12a 18.67b 62.33a
KO 81. 16a 64.68a 26.29b 6.03a 2.75a 37.33¢ 21.82a 21.00a 63.33a
2.3 RIS A A IR A B 8305 /L7 Jri & - SPS 5 4 K00 i 5 i s K1 Al

2.3.1 Gt EEREBERR & B (SPS) iEME k3 &
B, 5 K2 AHLE, K1 Fil KO S EREARE f2ei 2 55%
TS 7 d G SPS i i HoAt s 3

LS IA
2 A

M A i 3

KO X RAG 998 A= 7 5 W &1 it SPS i P17 1 % 5%

Wi, AL AERS T K2,

I VR T AR A 8305 L KA

998 A= H Gt SPS 1 P4 JC B 1A 52 0 5 H0FEAR T

KO FRARAET i A= 7 5 W8I0t SPS 1 1, K1 R&EFE BARZE 2 5 HAf G555 7 d 8 SPS
KT FHG 7 d &Int SPS i #4; K1 Al KO X} 4Eff
R3OERXKEE S M R AEREER & AUEE R RS0
Tab.3 Effect of K reduction on sucrose phosphate synthase activity in flag leaves mg/ (g+h)

o e o FHA T d FHEE 14 d FriUE 21 d

Cultivar Treatment Full heading stage 7 days af.ter 14 days a.fter 21 days a.fter

full heading full heading full heading
M2 5 K2 132.72a 126.37a 137.57a 85.75a
Yuejingsimiao 2 K1 182.03a 75.22b 118.01a 68.87a
KO 124.20a 63.85b 156.79a 99.79a
N K2 126.87a 188.55a 116.01a 136.56a
Guixiangzhan K1 98.62a 124.2b 118.35a 101.63a
KO 132.05a 180.69a 108. 82a 111.99a
4L 8305 K2 114.33a 79.06ab 98.62ab 62.35a
Huayou 8305 K1 86.25a 97.62a 87.59b 68.70a
KO 93.44a 52.49b 142.42a 81.07a
KAk 998 K2 143.42a 111.32a 43.79a 102. 13a
Tianyou 998 K1 92.77a 119.18a 35.10a 90. 10a
KO 120. 85a 121.69a 45.30a 99.12a

2.3.2 SIS A BTSSR 4 AT LUER
AT T K2, K1 AT KO B4 TE B2 2 5
FEREI ) i 23 U e S I (GS) I 5 X S A S
7,14,21 d G GS 1M TR 3530 ; K1 AT KO X
FEA 5 AR 8305 A B JE IS GS 1R TC

R KL A KO Xt KA 998 FFH SRS 14,
21 A& GS WM IR TG i 3
FRUS 7 d @I GS P, T KL S22 AN B

1S4
il

Wi s KO {2 2 42 55

A UL AR T K2 O R DR R AT R B e S 22 2 S
FEREIISII GS T 5 X 55 Ah 3 Sk A il AR JE B
TS

2.4
2.4.1

R B Xt A AL

AR I SR B 1 R B2
FEMEA G R S5 R, AHXTF K2, K1 X

ﬁﬁﬂeem 2 SHHG 7,14,21 d KPR SS TETEA BT
BAAR, fH 22 5 25 2R 3k B 35 /K F s KOt 35 B AIR A5 30 AT

LSS 1EE

K1 H1 KO %HEL 8305 5185 7,14 dFf
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Tab.4 Effect of K reduction on glutamine synthetase activity in flag leaves oD
o fbm S FHE T d FREE 14 d FEEE 21 d
Cultivar Treatment Full heading stage 7 days after 14 days a‘fter 21 days a.fter
full heading full heading full heading
BAHYE 25 K2 0.32b 0.43a 0.36a 0.31a
Yuejingsimiao 2 K1 0.43a 0.41a 0.34a 0.27a
KO 0.45a 0.40a 0.34a 0.26a
A K2 0.44a 0.5la 0.36a 0.47a
Guixiangzhan K1 0.40a 0.50a 0.33a 0.54a
KO 0.38a 0.53a 0.31a 0.43a
41 8305 K2 0.57a 0.52a 0.48a 0.27ab
Huayou 8305 K1 0.51a 0.57a 0.38a 0.22b
KO 0.58a 0.54a 0.48a 0.35a
KA 998 K2 0.52a 0.48b 0.49a 0.31a
Tianyou 998 K1 0.46a 0.41b 0.49a 0.32a
KO 0.45a 0.69a 0.50a 0.41a
RS OB KFEATRL RN S BTSSR R0
Tab.5 Effect of K reduction on sucrose synthase activity in grains mg(g-h)
st fif b3 FREJE T d FEEJE 14 d FHE 21 d
Cultivar Treatment 7 days after full heading 14 days after full heading 21 days after full heading
BAHZE 25 K2 141.60a 144.93a 124.28a
Yuejingsimiao 2 K1 130.93ab 130.49a 115.17ab
Ko 116.02b 103.98b 96.11b
A K2 112.66a 115.84ab 109. 65a
Guixiangzhan K1 104.49a 99.8b 97.70a
KO 127.22a 119.27a 105.81a
41 8305 K2 91.15a 83.35a 87.92a
Huayou 8305 K1 96.21a 81.79a 83.83ab
KO 106.39a 74.17a 71.12b
KA 998 K2 145.39a 120. 08ab 97.53a
Tianyou 998 K1 148.35a 134.60a 110.57a
KO 135.33a 113.05b 95.53a
2.4.2 WA %6 RO T K2, AL 998 FFHER 14 d FPRL SSS i HE, IR 53 4

K1 il KO X B ffh 2215 2 55585 7,21 d ¥k SSS
EPETC W s P25 T P8 JE 14 d FPRL SSS T
P, Hor KO 520 ik 8 3 K, K1 fl KO #2514
T S 7,21 d kEkE SSS W ME, Hirp K2 520 1
KK T RS 14 d FPRL SSS YR TC B
SR, K1 FT KO XHEAR 8305 45 WKFHRL SSS 1l P44
T E M, KL SR TR 998 55 14 d
FEARL SSS M, i X Ath B 1A kR SSS 1 PR TG
WFER, AT UL AR T K2 i R AR A B A )T

3 AN TR SRR A DRERE SSS 1 1 4G 6 RN
2.4.3 WRAVEVER GBS AR 7 thElLIE A
XTF K2, K1 Al KO XJ #5221 2 5 3R 998 55
J& 7,14,21 d ¥FHRL GBSS 16 P34 JC 35 5 M XA
b7 AR 8305 RIS 7,14 d KPRL GBSS 1 MR
S0 K WP TSRS 21 d FPRL GBSS T
PE, ATUL AT K2, 38 B U A A A B A
b SEHE 8305 SRR 21 d FFRL GBSS 34 5 X 53 Ak
2 ASIKFE SRR A TRERE GBSS 15 1 78 G 17 T 5401
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Tab.6 Effect of K reduction on soluble starch synthase activity in grains e/ (g min)
e AL P FFHE 7 d FEHEE 14 d FFRUE 21 d
Cultivar Treatment 7 days after full heading 14 days after full heading 21 days after full heading
W25 K2 19.51a 16.57b 17.50a
Yuejingsimiao 2 K1 14.94a 17.33ab 14.63a
KO 12.64a 19. 86a 19.64a
R K2 10. 14b 8.72a 15.41b
Guixiangzhan K1 10.75ab 9.57a 12.18ab
KO 16.10a 10.25a 22.58a
1EA)L 8305 K2 8.09a 27.13a 16.83a
Huayou 8305 K1 8.84a 26.01a 14.22a
KO 11.61a 27.79a 16.42a
KA 998 K2 12. 86ab 16.68b 14.46a
Tianyou 998 K1 8.57b 22.17a 15.75a
KO 15.13a 20.40ab 17.15a
RT OB FEAFR SRR A BRI
Tab.7 Effect of K reduction on granule bound starch synthase activity in grains pe/ (g min)
s fif b3 FHE T d FrHlE 14 d FHE 21 d
Cultivar Treatment 7 days after full heading 14 days after full heading 21 days after full heading

HImEw 25 K2 9.40a 10.23a 13. 84a
Yuejingsimiao 2 K1 9.47a 10.358a 8.18a
KO 12.76a 11.83a 10.98a
R K2 7.88a 5.69a 13. 46b
Guixiangzhan K1 9.73a 8.32a 25.71a
KO 9.05a 8.66a 8.85b
AR 8305 K2 7.94a 7.20a 8.44b
Huayou 8305 K1 6.46a 6.84a 18.38a
KO 9.27a 6.51a 6.58b
KA 998 K2 11.4a 5.74a 9.7la
Tianyou 998 K1 8.38a 8.06a 12.85a
KO 7.33a 5.93a 6.50a

2.5 SRS E R ARE RN W BRSO B BRI T S 22 2 S AR AR

MFE 8 AT LLE AN T K2, K1 REET iy 8305 S KA 998 [ 4, P X AEAR 8305 Sk
F8 FEMKEEEHALENEM

Tab.8 Effect of K reduction on rice K use efficiency

e/ MR
fit b F W4 R/ (kg/hm? . v
A g i) R (/) R (/)
K use efficiency K productivity of grains

BB 25 K2 200. 8a 70.19b 38.04b
Yuejingsimiao2 K1 164.4a 71.01b 38.15b
KO 98.9b 94.57a 61.82a
i K2 115. 1a 87.66b 51.59a
Guixiangzhan K1 116.8a 93.39b 51.90a
KO 107. 1a 116.53a 55.97a
A4k 8305 K2 220.3a 60.94c¢ 36. 80b
Huayou 8305 K1 144.0b 85.78b 61.14a

KO 94.7¢ 107.21a 84.038a
KAk 998 K2 220. 4a 63.20¢ 34.58¢
Tianyou 998 K1 202. 1a 67.45b 44.49b

KO 127.2b 88.27a 66.57a
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A PERICR AR RREAS A7 A00C% , EANTET 3 R e
AT UL 2 A58 i o B 2 A e s/ ) | B R 5 i
/N AR 28 10 0 2B 7= R RS 4 A 7 3803 WU i
Z AR 2 AE RS AR ki A KL 5 K2 2
SARE,

3 b5 &

FEXE T R AR (CK) , I35 289% PR AR 1 5%
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