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W E: (0] RRELAREEENIAMNAT &, VAL ERERZfort R AR EHFHGH 0. [FE] T
2019—2020 % & F RATIER B ST 20 cm A4 (A). 4547 15 cm 3 RAP4 (B). 4347 10 cm #k A4 (C) 3
AKFAa @ EARKF 0 (N) 42225 kg/hm? (Y) 2 KPR R iR, HATITEARARF S EERR, Aot REH
ey, [ F] OFT3E. HRARFH/MEIFE (p<0.01) HEF (p<0.05) Frak AR EH . #HFE MLt SOD.
MDA £/ TEREAOE; —H XL EAEAMNEHITOY hETRAFTHAEEZAL—K, L PFEHFEXHMRE
£ (p<0.01) REF (p<0.05) H*ATHRZFH. % SOD £. #rt SOD. #+ MDA 4t THKL & O =,
BF (p<0.05) HhTHRATERZEOS, WHkE MDA BAREHh, OQRBATRAEAKR, 3 MHAHITIEAR
FEN. AR AT SOD F., THEBREQEHNERAALE B> ASAIE C; R F ALt MDA 1 &AL
ORI ASKAIE Bo ARAKKT (Y) 695#4T, S48 Ak, 2019 F42 2020 F AR AFHHLE B 2F
REARERES 556%~1527%. & FAsiet SOD F 4.78%~5.89%F= 3.98%~10.62%. & F Asfiet T & Q&
15.20%~23.74%4= 5.89%~15.04%. 2 F &Ik A 237t MDA & 11.79%~13.86%4= 6.01%~14.08%; 43 C W £k
HRAEATEREOZNAABMEANIEEK, H AT MDA E2EFRG. ERERARKF (N) £4TF, 3 #
FHETRGIENREFERRFRATRREATHINENT—K, ORI FMHMEITIET, HSREMHEAKF (N) 48k,
AR B FARKN (Y) RBAE 20192020 F AR AR B ERJMREEN 7.52%~15.75% & F Foifl
»t SOD &M 3.21%~6.47%H 7.25%~1047%. # FAet THEHE O F 18.01%~22.47%H 4.87%~9.10%, L F &A%
AR # Fejfet MDA ¥ 8.79%~13.96%%= 7.35%~11.67%, 43 A fo& 32 C ARFFMR. RNRAAF LTI EHEE
FIR—FH. OB BELBZPRE BT REBERRERLED ZE AL ST NS FELF (p<0.05) 4
EMKRFH AAEK. [£58])] AT AR EE#HE T, RABLHEFLE DTIEE 1S om HRAH, BLAHEA
22.5 kg/hm? BRAKFI 9 AP AL 77 XAE 45T 9 R AAR R Anet A REMFIE, EE RE, WRBBERE LD ZEiTEE
89 R B A AR R
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Xt & TR, (HH R KN 30 73 P
MERAYR . WA, WS, we—H
BIFMRAERIEEY, NHFRHERIEYD SR E.
TS HRR I “ R 1, e e B b IX
PN SR R A EEAEA, FE BRI K.
FAT N 5 X e AR PR ROR B9 izt (H
BEAREE R 2 R KAKIBEE, A= ORBIR, KB
PRI B P, 5 A S B (1) v SRR R R
i 2076 N 56 i X RS A0 RO Fg e S IR ke
2 T RE v AR R A A T R A AR R I A

(st e ) (EY g2 e i AR m o R iR 1)
AR, R AR PR R AR 2R L LA R R
e 20, ARRIUNAE KIS . WK, B
WiRE IS, EE R, A
LB (SOD). A ALYEE (POD) . i 4 b &l B
(CAT) SR Y B S EREE M 2 im R, (A A
BEN s (MDA) [ b7t BPBEAE Ik S0 n o .
BRI A EY SR EER R —, &
A BRI BRI b R R, e e S e,
i W O 7 R [ B B30, PODL CAT fig
Uk R vE A i, B AR R OR
RSB DRI, SR B . ATRERCE
SRR R b S i, ER IS ek
AH54TEE 20 cm A1 10 ecm AL, 4THE 15 ecm /NEFF
16 Ja T ot g K PR AR, PUA GBS T R,
H P ZE %, RABUIRIE AL (T 70 26 38 2438 K
ITHRRE S B8tk SOD. POD. CAT %14,
MDA i, HEMiZEE 7 Mg SRR, By ikt
Rt R, SIEEFER- RN EAREER.
R BT P IR AN B L 2 S IRE Y = 1)
Kz —, G LG 5 POD. CAT &
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W T H2 A K AR ) P R M b R, X R

A UVRIT 2 B it P /K 7 R S5 35 R v i i 4
A AT R A AR R, $2& SOD. POD
wYE, FEK MDA &=, @i imaiimdiE L
BEF1s W5 3t U OV e 2 W I ) it Y 0% B2 v A
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1.1 56 bt 5t

RIET 20192020 FAEHN S HIBIX 524544
AR KR 78 BTk 36 . (40.9232°N, 113.1196°E)
BAT . JEPEA KRR, ZETE, A2
M/, BRORZEKR, F¥WRIEN 45 C, mEERN
39.7 C, HBARSIRE-34.4 C; HEPF/KE 376.1 mm, H
ZAEME 7—8 H bA): FEEHEW 131 do AT
2019 A1 2020 AFEikE AR R — ik, —HhidIbA T
5 22 S AR POI R 2 e iR B0 P o Rt 43 it
FROTVEMIB IR 1.
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Table 1 Soil basic nutrients in the experimental field

-3
Y — - — — - a— - v -
T HNRRIg kY  ARRgkgh)  AHE/(gkgY)  AE/(gkgh)  BRARI(mgkgl)  HAEHR/(mgkgh)  dABER/(mg kg7
2019 18.21 0.71 16.31 0.46 111.07 153.01 9.23
2020 17.56 0.68 16.54 0.50 110.89 158.23 9.54

1.2 XE R

M YW1 5. ZaMikE 100 om A4, E
B 90 d Ay, TR, FRrEPELE, IERITERR,
PUERTEDR . A5 o HBIX AR A

PRAKF: MR CRAMBIRET D, &Y
TAEETMFEN TAHRAF-.

ekl N P K ZEEE (0 (N) o (P,0s) -

w (K,0) =15:15:15),
1.3 X3t

AR BRI Bt P A EX, R
NEIX . MEATHERE 3 MK A, X, 7R
20 cm SEATEEAAE, 17HE 20 cm, VEEETIEIFE 60 cm;
B, 4T 15 cm A0IRFIAE, 84T A7, 9L 1.05 m,
IR 30 cm, BEATETR 2 MREEEE, TS ARG
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IR 5. AT DR CRoAGR X i E e A2 AR AR T2 e P 52

60 cm; C, 4617 10 cm #RAPAE, 12 /74—, Y
% 1.1 m, ARG 30 cm, ARHFAHE 2 MOVER,
FEE ARG 60 cmo. fR/KFIEE 2 MK N, X,

AWK Y, HFERKG 22.5 kg/hm®s Fifl
AEEE 1.
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(b) B b3
A1 AT e (FA:
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Fig.1 Schematic diagram of planting

KL 6 NMbHE, EE 3 K. DAXHEA 10
mx7.2 m=72 m’, EEZ A2 m, KA
PE 1.5 m, DURRITHEE 2 mo ALEE A /NX YFRHE
3747, A 13 MR HET; AbFE B /ANX N FIEE 40 1T,
B 10 ARV AEE C /NX AFIE 60 17, HHE
10 R HE o

RFEEHEMEEHRELN 150 kg/hm®, RHA
TR ATIRRD, AEBE A BATHERNE 20.17 g, AbFE
B HATHEFE 26.99 g, AbHE C HATHERIE 17.99 g.
HEEMHE 150 kg/hm®. AR K 7R ERHE FE BT )
SIUE, SEA e, HEANTREE 20~25 cm. 2019
ERRAEE R S H 8 H, WSERI A 8 H 27 H: 2020 4F
FEFhmtiE s H 12 H, WEkeE 8 H 30 H. HI[EE

2 [ b K SR P AT
1.4 MEEBIRSFHE
1.4.1 BAF B HiAe 77 ik

M PR H. EAC R E R URE, EE AT 3
RMJG 3 REABFE. AY. AN AEFAE /N X AN
1) 3ATRENLECRE, P REAT 200 8 3 #&; BY. BN,
CY. CN AbFRILERE—FhE 7 A S0 EAT HORE, BUFE
GYIAT . AT R AT, RT3 Hk
AP ILFE 9 Bk, R ARHRETI 0~20 cm ]
FFES, A EUCRERR T o HURE fE UK ARAF AT R
SEIOE, K 9 MRFERIRS R TIE . HORERT H 1
BRI BN 2.

2 RPBAFH N LE RS Fo &

Table 2 Soil moisture and available nutrient content during sampling

fok e _ 2019 £ _ _ 2020 4F _
AT T TR WATH TR R
A N 11.43 13.02 8.62 10.87 12.89 9.63
Y 12.30 15.44 10.10 13.14 14.35 10.69
. N 11.71 13.48 9.20 10.84 13.10 10.03
A% B Y 13.29 15.65 11.06 13.82 15.00 11.56
N 11.78 13.01 8.72 10.76 12.93 9.53
¢ Y 12.60 14.88 10.25 13.13 14.38 10.86
N 136.21 122.15 124.04 140.25 126.57 128.55
A Y 143.09 121.85 125.05 148.65 130.91 132.23
TR N 140.21 123.39 123.16 139.90 128.07 130.63
(mg kg™ B Y 149.26 128.91 132.23 151.32 136.48 137.72
c N 133.69 115.54 118.90 131.92 119.51 125.52
Y 142.48 118.60 124.50 142.01 130.31 128.06
A N 6.57 6.86 6.16 6.39 7.18 6.37
Y 7.56 7.80 6.68 8.04 8.05 6.93
B N 6.24 7.09 6.44 6.32 7.24 6.53
(mg kg% B Y 7.80 8.31 7.45 7.95 8.64 7.71
c N 6.20 6.73 5.59 6.39 7.02 6.19
Y 7.62 7.72 6.35 7.62 7.87 6.65
A N 121.77 139.57 128.64 126.13 137.86 129.12
Y 124.13 145.16 136.23 129.81 143.19 136.92
A N 122.32 141.70 130.06 122.58 137.92 130.56
(mg kg% Y 129.47 147.22 144.43 137.09 146.48 144.89
c N 122.40 137.71 126.97 123.52 138.82 126.42
Y 124.27 143.12 134.26 125.71 142.92 137.59
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142 R EZE S

R ARIEWEIE ) TTC I &R 205 1,
1.4.3 AR FAert | PR 4P B M

HEEAL Y L EE (SOD) & UM (NBT)
RS CHR[18]. A % (MDA) AR CE 2R
Poayk, mlE R % S i k.
1.5 ERGMERIRS T

KH Excel 2019 #EATEAR B MR R, K
Fi SAS 9.3, SPSS25.0 X3 H# it 47 Ge it 44t
K ENE #7575 (LSD) Ko A F 1) (2 4k

2 BRESTH

2.1 MFEITEEFNRIK ST IR R IE RSN

® 3 RPEAT IEACRAK R e AR RS S 15
W, R 3 AP, FOREATEE. PROKFIFESTHA. I
TE RN E S A 55 2% (p<0.01) SEmiAR &35 /1
Rk T BIAh,  JFAE BRI 2 ) o 1 2 AR AR
F (p<0.01) B2 (p<0.05) §4Mi THR &i& f1. A
[Fi] A B 0oF e 22 AR R0 7 B2 e P AR T R I — 8, A
[F A4 B AR, 5 A3 FESE AR RS IR IR I>
VER >R, X e B B AR E 1,
TN R AE KRR, ARG R
W T RAGH, 3 MR AT BE R AR R TR
BUAACEE B>AbHE ASACEE C, HAEME AR (Y)
FUET, HE A M, RO R R
2019 4EF1 2020 EAEFE B 2p B FHIRE 6.98%F1
5.56%- 15.27%F1 11.49%. 7.06%#1 8.68%, Ab¥E C
MIAE 2019 4FF1 2020 AL A 2% 1 6 5 PR AR
6.04%11 4.42%. 4.58%FH1 4.56%. TEAJiti 457K 5
(ND HHLF, S48 A ML, $RATHAE B 5H
ZRAEE; JHEM. BRI, 2019 4FF1 2020 F-4b
H B R ARG AR E SR 9.21%H 7.14%. 4.74%
F19.46%, AL C NIFE 2019 F3R T/ FFAEHAFE
I ) B2 PR 2.57%. 4.84%F1 4.87%, 2020 4E
ER IR EEC 6.91%. R —FHEATEE R, K17
A A B FERIUNHH AR (Y) BES
TA AT (ND; FFAEBIFIRESR Y, 5 At
RAKF (ND AHEE, JH AR (YY) MRARTE JIEA
A P EERT 557%9.67%, 4 B R ERE
7.52%~15.75%, AbEE C HBEHER 5.88%~11.03%,
PLALEE B AR I AN .
2.2 FREITEEFRIK TR Z R AR Z FHER S0

4 PEAT BEAERAK RN R R 2 AR
s, B 4 AL MREATEE . CROKFIR B E
(p<0.01) $mi THR R SOD 5. MDA H=FIA %
PEER (A B PP AT BE AR K R RS HOAE AR R
4

(p<0.01) E&EZE (p<0.05) FMI TR FHR SOD iftk,

W#E (p<0.05) sy | iliEtEE A E, X MDA &

WERW . AL HMEZR R SOD it MDA &

FIA] MR AR RREIRAE 2019 EF1 2020 SERB—

#;, FAFERAR SOD R A EE A BRI

FFAEHI>HEIR I, MDA & RN AL I<ER .
& 3 AT AR R 3 R EAR R E S 69 ¥R

Table 3 Effects of row spacing and super absorbent

polymer on root activity of oat mg/(g-h)
s A EH R
wh jﬁi BokH R FEW MR
N 41.89+1.71b 65.2241.92c  63.1540.78c
A Y 43.861.32b 7152+.10b  66.67+1.17b
N 43.5840.85b 71.2242.18b  66.15%0.81b
2019 . Y 46.92+ .64a 82.44+1.62a  71.38+1.87a
N 40.84+1.53c 62.06+1.68d  60.080.55d
¢ Y 42.26+1 .45bc 67.2+1.60c 63.6140.85¢
a 8.82** 113.12** 213.71*%*
F b 9.49* 123.79** 223.70**
axb 0.61NS 7.53** 4.31*
N 444241.21cd  70.054#1.59d  69.29+1.38c
A Y 47.0440.90b 76.73+x1.08b  75.04+1.48b
N 4599+157c  75.05#1.79bc  75.8441.59b
2020 B
Y 49.65+.72a 85.5442.16a  81.5510.98a
N 42.87+1.56d 68.2440.63d  64.50+1.63d
¢ Y 44.15+1.03d 73.33#.21c  71.62+.69c
a 17.73** 87** 889.19**
F & b 18.18** 148.64** 887.71*%*
axb 1.37NS 6.93* 4.98*

i RPFEFEOARGEAFR R R EREE (p<0.05), FHHF
FORMAR AR IR . RETE 0.01 KTHESE, LR 0.05 KTEZ,
NSHEARE . afl b AR AR TH.

SIHTIR & SOD JEMEARAL AT AT, ANV 2 5 e FH A7
AKF, 3 MRREAT R REE IR R SOD TE IR I ik
HB>AbEE ASAEE Co FEREHPRKFA] (Y) &4,
5 A ML, 2019 FAT 2020 SEFFAE L I
AbFE B MR FR SOD iE M Al B E 45 5.04%H1 5.30%-
4.78%F1 5.89%, AbEE C7E 2019 H=A1 2020 4451 &
F K 6.04%F 4.42%. 4.41%F1 2.51%. FEAN
ROKFAF (N 0T, 543 A A, 2019 A0
2020 SFEIFAE]. BESIALLIE B AR & SOD & 123 il &
FIEE 5.76%F 6.71%. 5.53%F1 6.34%, AP C A
FEG . AREBPRIA 5. F—FMiETE
T, SAMERGEAKF (N M, AR (YY)
AFE A BERE 3.95%~6.04%, AL B bR ERE
3.21%~6.47%, ALEE C BR 2019 FEFF/EH4h, TR
1 2.48%~6.14%, 1t BORZK It F 5 A R T 3G AR &
YA H A RRAE ), R ERMERREE.
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Table 4 Effects of row spacing and super absorbent polymer on root senescence characteristics of oat

i bSE] SOD iF /(U {g min)™?) MDA &/(nmol g™ AEHEEAR(mg gt
PR AT RE sl FAEH HES I FHAEM HES I FEAEHA eI
N 265.2342.48¢ 162.9943.56¢ 4.4240.39b 7.5040.42a 11.4940.26b  8.1640.36b
A Y 280.4744.47b 169.4343.03b 4.3040.17b 6.71240.22b 12.2840.38b  8.3820.20b
2019 5 N 278.6043.96b 172.00-4.98b 4.3240.08b 6.4440.17b 12.1640.85b  8.7940.38b
\% 296.6443 443 177.5342.46a 3.7240.42¢ 5.8840.25¢ 147141128 10.3740.60a
N 261.0042.87¢ 155.9242.47d 5.3540.42a 7.5740.08a 10.434055c  7.1440.41c
¢ \% 267.4845.17¢ 161.9443.41¢ 45340.23b 7.3140.32a 11.68+1.31b  7.5241.28b
a 319.82%* 198.21** 14.52%* 34,10%* 12.79** 16.87**
F i b 301.50** 85.07** 13.48%* 16.97** 15.34** 8.28*
axh 20.83** 5.16* 2.20NS 1.37NS 6.82* 6.82*
A N 286.1023.64c  169.7524.43cd 4.7140.16a 6.5040.21b 13.6741.03b  8.7920.13b
\% 303.3944.13b 178.654.50b 3.9040.10b 5.800.50¢ 155040.91b  9.5140.42b
2020 5 N 303.584.76b 180.5143.43b 3.8940.39b 5.7520.16¢ 15.5441.41b  9.4140.20b
Y 319.4844.32a 189.17+.63a 3.3620.19¢ 5.1140.21d 17.8641.22a  11.5240.90a
c N 273.5942.90d 165.6144.85d 4.7630.31a 7.36240.36a 13.63#1.17b  7.6940.38¢c
Y 290.3843.93c 174.1742.08¢ 4.4140.31a 6.6240.22b 14.61#1.12b  8.500.84bc
a 385.13** 52.64** 18.32%* 34.69** 10.79%* 27.19%*
F i b 365.03** 50.55%* 17.81%* 20.45%* 12.57** 21.28%*
axb 20.22%* 5.11% 0.99NS 0.04NS 5.16* 6.95*

SRR MDA Er A, AR MHRKT, HMEFHHERNEERIK. F—METET, 5§
3 FPRIEATEEAR R MDA B RIUNAFE C>A0H A> REFIRKF (ND FHEE, FFAEIRER Y, R
WEE B. HERRAKF (YD) MR, S A M, K (YY) RAWBEEEAENALE B hEER
2019 AEFN 2020 FFFAEI . BERI, 4P B MRER W 14.93%~22.47%.
MDA &7 5 R E K 13.49%A1 13.86%. 12.38%A1 2.3 F#E{TEERRIK Xt e EiEMH T2 4SS0
11.79%, AbH C MI7E 2020 EFF LW B E R = 5 NPREAT BEAVRAK TR HE S i 3 2 REAE
13.17%- HEFKHA 2019 A 2020 Fo B m B2, HE 5 ArEn, MEEATEE. PROKGSEH 2%
9.00%F1 14.26%. TEAMEHRAF (N) &4, B (p<0.01) 3m [ jEH SOD i&tE. MDA &A%
2019 SEFIEHASL, AbPE B IRAZ MDA R EMT & A& FOEAT IR KR B AR ) 2%
PR A RGN C, AbBE A RIACHE C AEWEARFAET  (p<0.01) EEZE (p<0.05) M [ jEH SOD %,
R EERRIUA—. S5t A MHEL, 43 B MDA EMAEEEAE. SAHXTHEZET SOD
RHR MDA & 2020 AR EFIK 17.42% # &M MDA EMANEMEE A EIEE 2019 450
WIAPIEE ) I 53 PR 14.09%F1 11.54%; AEFE C 2020 SR, SACFFEH SOD i A iE &
AEFES . AFEEFNIARIA . FMEHET AEHRIONITE>ERIN, MDA & NEI NIT
PR, SAGERARKT (N MLk, FFEMRER  Je<iERIn,

B, B HARKF (YY) AL B R F AL AT i SOD VEMERT A, AN 1 it AR
8.79%~13.96%. K], 3 R FEATFEREH SOD vE 5 R BN AL HE B>

SR ARAEEEAE A, ARG mHR A ALK Co HHRAKA (YY) FM4ET, Habr
KF, 3 FPREAT MR R AT IA R A BRI AMIEL, 2019 4R 2020 LR FER WAL B jif
AEPE B>ALHE ASAER Co iR RAKFIZE (YD T, H SOD &1 B E IR 3.98%F 4.61%. 10.62%F1
b A ML, 2019 4EF1 2020 A EER WL,  8.91%, AbEE C jEM SOD &M Al K 4.63%FH
W B MARAVAEMEAES M B ERE 19.76%M  4.29%. 15.00%1 10.13%; AN FHARKH] (ND) 244
15.20%. 23.74%#f1 21.14%, W CHRAMEEESD 1, S A M, 2019 48/ 2020 FIFEH . #E
BRINERALRE: AHHGKA N BT, 5 KIWAKE B A SOD iG1H B E52m 2.42%F 3.92%.
A A ML, AP B RARWAEEE A E 2019, 8.76%F1 7.74%, AbEE C M SOD i 4 U 75 P 4F HE
2020 FHAFH BRI EZERARE, 48 C B KHEZERFMK 10.24%HM 6.88%. 5 A H LR 7K
2020 FIFALIH FIEAEESS, MATBHEEAREE (N M, FFEAEERS, A GRKR (Y) jE
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- SOD JEPEFEALEE A H R EHE 1R 6.39%~9.75%, 4b
B R E R 7.25%~10.47%, A WAEZ 2 7R
N it FH AR K A I T 3 5 e 27 AR S R P44 )
AR H B EIERRAE ), BERE AL LRI (L 5 A i 3
=, MAELLFE C P B AT .

SINTHEZZ FEM MDA BRI AL, AR A A R
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Table 5 Effects of row spacing and super absorbent polymer on flag leaf senescence characteristics of oat
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A EAL RS (SOD) /
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b (U {g min)")
FhH (A AN N FEAEN] W FAEN] W
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Y 594.3546.56a 374.4343.37a 17.9340.19c 44.124.49d 75.0740.69a 49.25#+.03a
c N 531.9146.22¢ 281.46+44.28d 20.6640.10a 59.20+2.04a 65.88+42.50d 37.22+1.24¢
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24 THEMEZFIRAR. EMHRZHHESE0MHEX M
ST

H# 6 AT%0, 2019 41 2020 FHEFHE R FEM
KRR R R bR -5 HE 22 KR B A AR P S A R IR
B (p<0.01) [MIEM KM A, Hi bk
AP R RRE R AR SR B KA R AR RIE ).
A D03 e A [ SR it 1 4 2 AR SR A 1 3 S R
fE, FELFEE, PEER ARG S #e S LY e 2 AR
FER T A AR IR -

k6 BEMRFFMTRERIMEL FFZH MM
Table 6 Correlation between senescence characteristics of

oat root and lag leaf with yield

ke 2019 4F 2020 4F
AT LR R AR R R

A& 0.954" 0.954" 0.957" 0.905™
WREBEAEALEE 09127 0.905™ 0.903" 0.866"
R RN -0.884™ -0.863™ -0.951™ -0.905™
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A RE 0937 0.936" 0.944"™ 0.905™
Y -0.893"  -0.900™  -0.902"  -0.865"
AT 0.896™ 0.896™ 0.899" 0.846™

AR AE 0.01 AT AR,
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Impact of Planting Spacing and Soil Amendment with Water Absorbent on

Root and Leave Senescence Traits of Drip Irrigated Oat

TIAN Lu*?, LIU Jinghui™*, MI Junzhen', ZHAO Baoping®, LI Yinghao', ZHANG Sheng’,
WANG Fengwu?®, JIAO Weihong*, XU Zhenpeng®, ZHENG Chengzhong®
(1. Agronomy College, Inner Mongolia Agriculture University, Hohhot 010019, China; 2. Inner Mongolia Academy of Agricultural &
Animal Husbandry Science, Hohhot 010031, China; 3. Agriculture and Forestry Sciences of Ulangab, Jining 012000, China;
4. Agricultural and Animal Husbandry Ecological Resources Protection Center of Ulanqab, Jining 012000, China)

Abstract: [Objective] Roots and leaves are highly influenced by a multitude of biotic and abiotic factors. Taking
oat under drip irrigation as an example, this study delves into the response of its root and leave traits to planting
density and soil amendment with water absorbent polymer. [Method)] The field experiment was conducted in
2019—2020 with intra-row planting spacing being 20 cm, and the inter-row planting spacing being 20 cm (A), 15
cm (B) and 10 cm (C), respectively. In each treatment there were two soil amendments by applying 0 and 22.5
kg/hm® of a water absorbent polymer. Senescence traits of the roots and flag leaves in each treatment were measured.

[Result] MBoth row spacing and soil amendment affected root activity, SOD and MDA content, and soluble
protein content in the roots and leaves significantly with P<0.01 or P<0.05. The combined effect of row spacing and
soil amendments on root and leaf traits varied with growth stage. In the flowering and filling stages, the combined
effect of planting spacing and soil amendment was significant with P<0.01 or P<0.05 on SOD content in roots and
leaves, MDA content in root and soluble protein in the roots the leaves, but insignificant on MDA content in the
roots. @Regardless of soil amendment, the impact of row spacing on root activity, SOD activity in the roots and
leaves and soluble protein in the roots and leaves was ranked in the order of B>A>C, while the impact on MDA
content in the roots and leaves was in the order of C>A>B. Combined with soil amendment, reducing row spacing
from 20 cm to 15 cm increased root activity, SOD activity in the roots and leaves, soluble protein content in the roots
and leaves by 5.56%~15.27%, 4.78%~5.89%, 3.98%~10.62%, 5.20%~23.74% and 5.89%~15.04% respectively,
while reducing MDA content in the roots and leaves by 11.79%~13.86% and 6.01%~14.08%, respectively. Reducing
the row spacing further to 10 cm significantly reduced the above traits, except the soluble protein content, which did
not show significant changes, and MDA content in the roots and leaves, which showed a significant increase.
Without soil amendment, the impact of row spacing on root and leaf traits varied with growth stage and year. @®When
row spacing was 20 cm, compared with no amendment, amending the soil increased SOD activity and soluble
protein content in the roots and leaves by 7.52%~15.75%, 3.21%~6.47%, 7.25%~10.47%, 18.01%~22.47% and
4.87%~9.10%, respectively, while reducing MDA content in the roots and leaves by 8.79%~13.96% and
7.35%~11.67%, respectively. In contrast, the effect of soil amendment on the above traits varied when the row
spacing was 10 cm. @The senescence traits of roots and leaves were correlated with biomass and grain yield of the
oat, both at significant levels. [ Conclusion] Reducing the row spacing from 20 ¢m to 15 ¢cm, combined with soil
amendment by applying 22.5 kg/hm’ of the water-absorbent polymer, is effective in reducing senescence of roots
and leaves of the drip-irrigated oat and consequently promoting its biological yield and grain yield.

Key words: oat; drip irrigation; row spacing; super absorbent polymer; senescence characteristic
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