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AEEEER (T IR EAMER(T2) ,ARAD T ENEEABBAEK AP RUREABHLEA BRXIHE
MWEw, ERENT2AEAFATRIZEFR TR AK, AR T AT H 80.61 cm,SPAD {H 4 41.03,3
PEBT T, AAEERTI & E 20.73% ;7 2 B 3% F 48 3 Fn o ¢ 30 1 W 451 O 40.08.37.49 cm® F 32.35
em® B T1 45142 % 9.24% 6.11%%2 13.51%, T1 LB THFEME R AERE, 4 5 30 568.65 kg - hm > Fn
287.70 kg - hm™ T2 4 % K 2 B 5 T T1, H 44.85 kg - hm™, H A5 & % 5% & 1% 26.70 kg - hm™, T1 = &M K E F
HRH WL, =ERE, N 12 666.00 kg - hm™, T2 A3 T 4+ 35 If B Frogt Ve o BR B 8 M B 8 38 o, SR PR L AT 28 18 3£
38.21%F1 73.33% , 4 A %2 T1 ¥ w 3.94% %0 6.82% , LIEA AT B W, T2 4% 8 F KK 4 1+ E(0~30,30~60,
60~90,90~ 120 Lm)ﬁ‘wﬁ%‘ HB R R KA R A B PR 5 h 17.48% ~65.92% 16.18% ~ 57.47% F1 10.34% ~
7.53% B ELER HIBARLERR,
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Effects of water management on growth, uptake and soil distribution
of nitrogen and phosphorus in dry direct seeding rice

LI Xiawen, LU Shuchang
(College of Agronomy and Resources Environment, Tianjin Agricultural University, Tianjin 300384, China)

Abstract: Two water management methods, namely moist irrigation (T1) and critical water demand irrigation
(T2), were used to study the effect of water management on the growth, nutrient absorption and nitrogen and phos-
phorus migration of dry direct seeding rice and improve the water use of dry direct seeding rice and reduce the envi-
ronmental risk of soil nitrogen and phosphorus in dry direct seeding rice field. The results showed that T2 treatment
was beneficial to promote the growth of dry direct seeding rice in the middle and late stage. The plant height was
80.61 cm at jointing booting stage, the SPAD value was 41.03, which were significantly higher than T1. The photo-
synthetic rate was 20.73% higher than T1, and the leaf areas were 40.08, 37.49 c¢m’ and 32.35 c¢m” at tillering
stage, jointing booting stage and filling stage, which was 9.24%, 6.11% and 13.51% higher than that of T1, re-
spectively. The dry matter mass and total nitrogen uptake of T1 treatment were higher, which were 30 568.65
kg « hm™ and 287.70 kg + hm™, respectively. The total phosphorus uptake of T2 treatment was higher than T1,
which was 44.85 kg - hm™, and the phosphorus uptake of rice was 26.70 kg - hm™>. T1 had obvious advantages in
yield components, with a higher yield of 12 666.00 kg « hm™>. Under T2 treatment, the activities of soil urease and
alkaline phosphatase increased significantly, up to 38.21% and 73.33% compared with the basic value, and 3.94%
and 6.82% compared with T1. In terms of soil nitrogen and phosphorus migration, T2 significantly reduced the con-

tent of nitrate nitrogen, available phosphorus and water-soluble phosphorus in four soil layers (0~30, 30~60, 60~
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90 ¢cm and 90~120 c¢m) , with the decrease of 17.48% ~65.92% , 16.18% ~57.47% and 10.34% ~7.53% , respec-

tively. The reduction had a significant effect on slowing down soil nitrogen and phosphorus migration.

Keywords: dry direct seeding rice; water management; growth; nitrogen and phosphorus absorption; soil ni-

trogen and phosphorus distribution
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B B T2 AR PRI 29.70% , 2 F B, 5 MR A
Y 36. 18%, 1 T2 25 i #4310 4 /= 1Y
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Table 1  Growth status of dry direct seeding rice at each growth stage under different water management modes
AT it b " ETR "tRRaR Phtjlﬁy%thﬁt}: rate
Growth period Treatment Plant height/cm Leaf area/cm? Leaf color/SPAD PR
/(pmol + m™* +s7")
Ay BERY T1 46.30+6.21a 36.69+2.83b 42.03+0.77a 27.77+3.23a
Tillering stage T2 45.29+5.10b 40.08+3.60a 42.10+1.32a 26.35+4.68b
S 2 RO TI 77.39+4.13b 35.33+3.50D 38.21+2.61D 13.75£1.13b
Jointing booting stage T2 80.61+2.44a 37.49+0.86a 41.03£1.89a 16.60+3.25a
WA 45 ) TI 92.10+2.81a 28.50+3.17h 35.92+1.57h 6.85+1.25a
Grouting period T2 91.40+4.57h 32.35+2.14a 37.72+2.76a 5.05+£0.90a

T : R )/ NG S RE R R AR ) A U140 B W) 22 57 . 35 (P<0.05) , R AP EUE M- F A B+ hrifE 2, T,

Note ; Different lowercase letters in the same column indicate that there are significant differences among treatments in the same growth period ( P<

0.05) , and the values in the table are the mean + standard deviation. The same below.
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BmiEn
23.1 IIERER BERRERVENE WK 4 B, S5Fh
FELRGAH b, FAE J5 9 A B Y B . 25 42 v S IR
WEBRRE 15 1, Horh T2 AL PR G E 4R T 38.21% Al
73.33% ;5 T1 A HC, T2 Ab B I Il | % 1 il 1% 2 0
%2 AAKHEEARXTEEER
THRERREE/ (kg + hm™)
Table 2 Dry biomass and nitrogen uptake of dry direct

seeding rice under two water management modes

% Nitrogen uptake

- =N
o PPy e
Treatment Dry ; ik Unhusked j=San
biomass tem Root nhuske Total
and leaf rice

T1 30568.65 104.09+4.17a 26.79+1.14a 156.81+491a 287.69+34la
T2 2731080  80.25+0.59b 24.12+1.23a 148.31+236a 252.69+1.40b

&~
=)

of different parts
—_ = DN W W
S W © wn © wn O

7 W i 2/ (kg « hm ™)
Phosphorus uptake

% 3

T2

4b ¥ Treatment

B Stem andleaf  WAR Root O % 4% Unhusked rice

L AR/ INE S BEAUSR AR R 3 A0 A0 B 8] 2 52 . 35 (P <
0.05) .

Note: Different lowercase letters represent significant
differences between treatments of the same part (P<0.05).

1 AERSEEAX T RERERENREE
Fig.1  Phosphorus uptake of dry direct seeding rice under

different water management modes

x3 AREKHSBEEAXTREER-ERHMBER
Table 3 Yield and its components of dry direct seeding rice

under different water management modes

AR A

P (A -m?) Bk TRE 4590
AbE Yif‘l(i Number of Number of  Thousand Setting
Treatment /(k lh _, productive  grain per kerner percentage
g+ hm™) ear productive  weight/g /%
/(No. »m™2)  ear
T1 12666.00 172.00a 134a 29.40a 82.70a
T2 10873.65 165.00b 125b 28.80a 81.40b

R T 3.94% F1 6.82% ., i B T2 Kb FH XTI Bl 1
PR T Tl 5 P (2 IV P B B ., R i R kR
FEAFAE AR A W0 1) bRl

232 EXHEMERASE WE 2 PR, fHEERA
BRI, 9 A o12 B 301 2R ik 9, 10 A
31 H, 4550, F ) T2 A3 ¥ RE 08 W 3 FEAI% 4 4>
T 2SR SR, BRI TE 17.48% ~65.92% ; T1 4k
FRAP ) 510033 30~ 60 em + )2 ARSI
AR R 15.27% 0 15.42% ,1E 60~90 cm 12
AR SR EHER AN RE FE 90~ 120 cm 12
ARG R D ERIT 28.93%, St , i3k
W25 T RS A S A R nkaE wT e R 45
WIiE T T R 2, R RCR A E KK ) R i
B {HAE 90~ 120 cm + )2, T2 AbPHASFIAR AT AR T
3.01%, UiW] T2 AbBERE R A R TR BORES, 25
T2 AR FHE 4 AN )7 P A S A R AR B
K, BRI T2 A FRREAE 2 PR AR AS A A & i, Xk b 1
AR TIRA PRI,

233 XREAHEESE WA PR, ETH, S
FERE(EAA EL , T2 AL BRAENS & TR+ 2 1
WS FRIETE 16.18% ~57.47% 2 [d] , % T1 AbFH
BT 23 (30~60 em [BAM) A 6.73% ~37.63%

R4 TRKGEEFNXTHEE T ERE SRR
Table 4  Activities of urease and phosphatase in paddy
soil under different water management

AERE REE (mg - g7 - 7)) BRPEBSRRRG (mg - 100g7" - h!)
Treatment Urease Alkaline phosphatase

JERlE
Base value
TI 0.255+0.005h
T2 0.265+0.001a

0.192+0.002¢ 0.068+0.003¢

0.111+0.004b
0.117+0.001a

L= S

S/ (mg c kg )

Nitrate nitrogen content

~
X

(= Al

0~30 30~60 60~90 90~120

b JZ2 8 £ Soil depth/cm
- JLGil i Base value -0 11 Metaphase T1 -2 1 1] Metaphase T2
~% it 3k Harvest T1 -%- 5t 3k Harvest T2

TE AR NG R IR £ )2 40 3L 22 57 1235 (P<0.05)
T,

Note ; Different lowercase letters represent significant differences
among treatments in the same soil layer (P<0.05), the same below.
B2 AEASEEAATHEHSIENIEHRSEASE

Fig.2  Soil nitrate nitrogen content in different soil layers of

paddy field under different water management methods
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B3 ARKSEEAXTEEHELIENTERUHESE
Fig.3 Soil available phosphorus content in each soil layer of

paddy field under different water management methods

K PERE F B/ (mg » kg )
Water soluble phosphorus content
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4 AEXSEBAXNTREELEKAEHRSE
Fig.4 Content of water-soluble phosphorus in paddy

i

soil under different water management modes
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