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Abstract: Global climate change, which is characterized by increasing atmospheric CO, concentrations and warming, significantly affects
agro—ecosystem productivity and food security. To reveal the impact of future climate trends on the content and accumulation of iron (Fe)
and zinc(Zn) in rice, this study used Open Top Chamber(OTC) systems to simulate climate change scenarios with increasing atmospheric
CO; concentration ( EC treatment, +100 wL+L™") and warming (ET treatment, +1.5 °C), as well as their interactions ( ETEC treatment,

+1.5 C, +100 wL-L™"). The study involved field experiments and observations on Fe, Zn, and phytic acid content in double cropping rice
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grains on the Jianghan Plain from 2017 to 2019. The results showed significant interannual variations in the response of Fe and Zn contents

in rice grains to greater atmospheric CO, concentration and warming, and the contents were more sensitive to the atmospheric CO,

concentrations than to warming. Compared with the control (CK), Fe content in late rice grains decreased with the EC treatment in 2018

(-13.41%, P<0.05), but increased significantly in early and late rice grains in 2019 (27.95%-29.70%, P<0.05). With the ET treatment,

Zn content in early rice grains significantly decreased in 2018 (—13.49%, P<0.05). In terms of the three—year observed average, the Zn

content in the EC treatment was significantly reduced in early rice grains (-8.28%, P<0.05), while the Zn content in the ETEC treatment

was significantly reduced in late rice grains ( —10.91%, P<0.05). This study found that the positive synergistic effects of greater CO,

concentrations and warming are different for each factor. A significant reduction of Zn content in late rice grains in high temperature and

drought years was observed. Accordingly, we predict an increasing risk of a "hidden hunger" for the rice—eating population under future

climate change scenarios.

Keywords : warming; increasing atmospheric CO; concentration; rice; mineral elements; cumulant
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Figure 1 Dynamic change of air temperature and precipitation in early and late rice growing period from 2017 to 2019
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K1 WEREHALT E (kg-hm™?)
Table 1 Fertilization program(kg+hm™)

. L SrBENE FE oSy
¥4
. Basal Tillering Panicle Total
Nutrient - . e
fertilizer fertilizer fertilizer amount
N 90 45 45 180
P,0s 60 0 0 60
K,0 30 15 45 90

BRI 1 m? AR 22 B RAYE 52 M 114 b HR A S A D R4 5
PR A B T S AR AR

IKFERFRLH Fe . Zn % 1 I 2 : T 2017—2019 4
LR R MG B ISCAROF PR, R PR AE 80 CTR ML Z E
JOT R SRR . BRI 2 o MBS I i 2 58 Al Ak , T
A ShAE ROk AR o BT AT 2 KA RE 5 0.5 mol -
LA R i O 3 B 2, SR D - W S0 5 Fe I
Zn [ P,

AP RE IR O I ARG 40 H i A PR
0.25 ¢ THIE =M, 2% Sh R ILHURARE 2 h,
5000 remin™ #§.0> 5 min, Z20 U85 A = SRR I
IKAZ R 7], TR 515 20 min, F 500 nm K A4k
TN R G B AL, AR e A v 23 TR i R R 75

AR A T 2017—2019 4575 R R AU
I3 A OTC /INX B 0~20 em #F)Z 1 FE (5 A BURE
%) o MEDTARE + A ES Fe Zn 1 I HR
T L P, A4 pH ] pH A
1.4 HiES
FH Microsoft Excel % £ 115 4% # f5 >R FH =1 42
B 07 225301772 (Repeated—measures ANOVA )
BEATGE o3 M, RIS AF 003 Sy F 5 JBORE A i) [, 00
FEFR CFFRL Fe Zn DL AR TR 75 &) AR &, 73 51 T Jé
RS MR G 4G 50, DA S BRI A 493 F1 A 3 28 B A
S0 T A [F) 4R 07y 0 AL 3R] 22 53 1 12 35 PEAG 56 (P<
0.05) o >R FHAH A J3 A 2 37 AR R AT AL Fe  Zn FIAH
R DA N A RES Fe Zn & WY INTECHK

2 ERG5H

2.1 RRCORELFA GBI WEFREIFH Fe Zn K
BB S ERZIT

H AL M R 10 ZE A A R R (R 2) L ARy
X =R FPRL Fe \Zn KARR & 7 BA 8250, 4F
715 Ak PR 52 FL AR TR RS R AL Fe 550 FITRE AR A
i Zn & i HA B35 (P<0.05) o AR 7 25 40 A h

R2 20172019 EMERIFRIAH Fe Zn RIERSENEENERETESNER
Table 2 Repeated measures ANOVA results for Fe,Zn and phytic acid contents in double—cropping rice grains from 2017 to 2019

KR FUNIIEELAN e 27 R A ¥y FAH P8
Rice type  Observation indicators Source Class Tl sum of squares  Free degree Mean square F value P value
LA FERL Fe 1 1 Ay 3439.26 2 1719.63 49.50 <0.01
AR b B 1309.99 6 218.33 6.29 <0.01
W% 555.81 16 34.74 — —
AL Zn i A 64.58 2 32.29 14.58 <0.01
ARy ib B 8.84 6 1.47 0.67 0.68
R 35.44 16 222 — —
FPRIAE R & A 427 659.45 2 213 829.72 14.76 <0.01
ARy ib # 68 530.75 6 11421.79 0.79 0.59
W 231 835.32 16 14 489.71 — —
Mt HFRE Fe 5 1t GO 4.867.78 2 2433.89 13.13 <0.01
ARy ib B 1792.77 6 298.79 1.61 0.21
R 2965.56 16 185.35 — —
KPR Zn 5 RO 59.92 2 29.96 26.06 <0.01
ARy ib B 19.96 6 3.33 2.89 0.04
RZE 18.39 16 1.15 — —
KRB R & Ay 64 687.91 2 32343.95 461 0.03
ARy b B 24 035.49 6 4005.91 0.57 0.75
R 112 164.95 16 7010.31 — —

TE "R I N 7

Note:"—" means no such content.

1% WHART]
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FAEL (3% 2) AT 0 W, WL AF 5y J2: 38 B ZE A FFKE Fe Zn
KAEFR AR S ) R B 2R B Fe \Zn SAB R % #X%T
KA COLMRE b T 18 1) ) [ A7 6 S 25 1) 4 B ]
25 (K2,

2017—2019 4= 55 AR F AL Fe 7 T 7E 39.28~
93.87 mg-kg ' Z[A]($3). AHI CK,ECF1 ETEC &b #
b 2 B AR 2018 4F LR AP kL Fe 7 it (-13.41%
-25.95%,P<0.05) . )< , EC kb BR & 2 16 A0 2019 4
FLFE A KR Fe 75 f (+29.70% F1+27.95% , P<
0.05). 3 a FHMHIM T , EC A ET &b B X HL R
W Fe &0 35 5200, {H ETEC &b 31 5 2% MR Ak
Kirh Fe 355 (-8.30%, P<0.05) .

2017—2019 4= R FH MG FETAFRL Zn % S 7E 15.26~
22.89 mg kg Z[A] (F3). M CK, EC 4b B B % F%
I 2017 4 B A 1 2018 4F LA AT KL Zn 75 15 (-13.84%
M1-12.97%,P<0.05) , ET ZbFH &} 2 A% 2018 4E FLAg#f
Wi Zn 7 (- 13.49%, P<0.05) , ETEC &b 3 i 2 [ ik
2019 4EHEREFFRL Zn 5 5 (~16.24%,P<0.05) . 53 aF-
PHEF , EC AR 2 R I AR Zn % 1 (-8.28%,

P<0.05) , 1 ETEC &b 3 2 2 B AR B A5 k7R Zn 1 &
(-10.91%,P<0.05) .

2017—2019 4 FL A 1 0 A5 FF AL A IR 7 1t 7E
351.26~739.87 mg-keg ' Z ] ($23) . A L0 AR A& R
e R GG e R R A B2 % o A AE R 5 R AL P E) 25 R
(P>0.05).

22 AEETNEEIFA Fe Zn REBRIENE
Fir 18] 22 S 4F1E

XU ARG K KL Fe F Zn 5 5 Y B0 8 35 10 4 B
i) 22 5 (P<0.05, & 2) . 7E EC fl ETEC 4b 3T , 2019
AR RLREHFRL Fe 35 52 10 25 KT 2018 4555 iy 0 08 0 £
(P<0.05) ;76 ET f1 ETEC ZbBE T, 2017 4E M AG A FKE Fe
R KT 2018 A X L [ WL (P<0.05) . 7E CK
AEFRR 2017 4EBE R AFRL Fe 75 B B 2 KT 2018 4E Al
2019 4% 17 A9 VLR (P<0.05) . XU ZEFEAFHRL Zn 75 &
T A A AR PR AR (R RRAE , HAR R BN CK ATEC
REFRTR L2019 4E BAR KR Zn 5 i B KT 2017 4%
I B WLINAE (P<0.05) , 1] CK .ET #1 ETEC 2L F R ,2018
AR 2019 A MR ARF L Zin 1 32t i 251K TF 2017 4E XS 7 1)

3 20172019 ERRIRIE A B THUEFREIFALF Fe Zn REBRISE

Table 3 Fe,Zn and phytic acid contents in double—cropping rice grains

under different treatments from 2017 to 2019

B mg kg
G0 Qb3 Fe {5 i Zn i PR G0 4b 3 Fe % Zn i TR & it
Year Treatment Fe content Zn content  Phytic acid content|| Year Treatment Fe content Zn content  Phytic acid content

20174F FLF Early rice 20194F R Early rice

CK 58.30+2.03a  21.93+0.69a  652.23+9.26a CK 72.37+2.778b  18.89+0.98a  397.21+89.30a

EC 51.54+5.12a  21.19+1.02a  651.79+51.15a EC 93.87+2.88a  17.33+0.43a  489.86+78.14a

ET 57.46+5.22a  21.30+0.73a  733.49+11.19a ET 76.85+1.69b  18.63+0.55a 526.89+106.89a

ETEC 56.59+3.63a  21.18+0.80a  598.42+76.84a ETEC 76.45+2.89b  18.25+0.99a  351.26+40.25a
M4 Late rice iR Late rice

CK 89.92+11.06a 21.88+0.91a  585.76+13.13a CK 48.65+2.07b  18.22+0.72a  494.76+79.72a

EC 60.86+14.74a  18.85+1.03b  636.32+34.48a EC 62.25+2.63a  18.71+0.17a  507.91+46.82a

ET 63.13+7.09a  20.34+0.30ab  623.28+14.22a ET 49.93+1.71b  17.15£0.69ab  587.41+60.14a

ETEC 58.71+18.19a 20.11+0.32ab  576.96+48.41a ETEC 50.48+1.30b  15.26+0.91b  517.31+2.40a

2018 4F HLAF Early rice 2017— ‘i Early rice

CK 74.99+0.72a  22.89+0.77a  739.87+45.09a || 20194F CK 68.55+2.78a  21.24+0.73a  596.43+59.00a

EC 64.93+3.26b  19.92+0.05b  683.70+45.08a EC 70.11+6.53a  19.48+0.65b  608.45+42.38a

ET 72.58+2.81a  19.80+1.07b  630.77+38.32a ET 68.96+3.43a 19.91+0.56ab  630.38+44.43a

ETEC 55.53+1.51c 20.26x1.11ab 681.71+109.41a ETEC 62.86+3.68b  19.89+0.65ab  543.80+63.92a
G Late rice iR Late rice

CK 39.28+1.98a  18.46+0.94a  603.81+38.86a CK 59.28+8.44a  19.52+0.73a  561.44+30.89a

EC 39.62+1.40a  17.63+0.93a  666.14+93.73a EC 54.25+5.68a 18.40+0.44ab  603.46+40.03a

ET 40.10£2.30a  18.50+0.25a  587.63+44.98a ET 51.05+4.00a 18.66+0.51ab  599.44+22.85a

ETEC 39.80+1.98a  16.81+0.54a  641.77+49.28a ETEC 49.66+5.96a  17.39+0.78b  578.68+26.85a

T PR S Am LR

same below.

S BESVEE G A [N FREFROR AL BRE] 22 57 .35 (P<0.05) o R I

Note: Data in the table are presented as “mean valuexstandard error”. Different letters indicate different significance in the same period (P<0.05). The

WWW.QEs.0r9.CN
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MLIEL (P<0.05) o FLFRETFF R AR R 7 i A7 70 10 2 I AR
Brol|) 25 5 (F 2) , 2 CKLUET ATETEC AL BE R, 2019
AE LR R R 75 it Sl 2 (KT 2017 4F % 107 8 W8I0
(P<0.05) . MRFFFFRLAEIR & 4P by ] JC i35 25 5
23 KR CORE LA 5EEX WEREIFHL Fe Zn K
HEER RIRER N

2017—2019 4F FLf5 1 e A5 AF br Fe 2R A 12 7E
0.33~0.71 kg-hm™ Z[A] (£ 4) . # Ik CK, 7E ETEC &b
PR 2018 4R HUAFHF AL Fe SRR L T % 23.43% , (H G AT
HAT1 24.24% (P<0.05) ; £ EC AL BRR 2019 4= 558 Fl g
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20
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G c b ? by ;[7
= 601
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EIEH
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<PE[ _é b Ly o
=
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i m
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~ 7 7 7
0 CK EC ET ETEC
Ab 3 Treatment

0 20174 [ 20184

el FE AL Fe 3R 1 43 51 3G 0 52.94% F1 69.38% (P<
0.05). #t3 a FHMEINF , P KR Fe RFE7E EC
A PR AL CK i 219 1 17.30%(P<0.05) .

2017—2019 4 - e 1 0 A5 k7 kL Zn R TR
0.13~0.25 kg-hm™ Z [i] (£ 4) . #HLL CK, 7£ EC 4k B¢
T 2018 4F 1 2019 4F M 75 A7 K Zn R B3 43 0] 35
20.00% #1138.88% (P<0.05) . k3 a FHMEH 5 , BAE
Kk Zn BFUEAE EC ET Il ETEC &b B R 43 51 4% CK
11 25.00% . 18.75% A1 18.75%(P<0.05) .

2017—2019 4L Fe5 FI G A F T s A 1R 22 FH i 7
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(P<0.05). The same below.
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Figure 2 Annual variation of Fe,Zn and phytic acid contents in double cropping rice grains under different treatments
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2.65~7.49 kg-hm>Z [A] (£ 4) . #H Ik CK, 7E EC 4b 3
T 2017 AE MR ARR KPR AE R R ARG N 34.49% ; 7E ETEC
AR FETR 2017 451 2019 45 MRS AR A R SRR o 43 ) 1
11 28.93% F1146.21% (P<0.05) . BTG & , EC. ET Al
ETEC 4bFE X A5 4% 1R R AR & 0 & 52, (H 34 18 2%
P2 1 R AR AT PR 2B i (P<0.05) .
24 AEMGETNERIFA Fe Zn REBREREN
FIREER

ANTR) Ak B R XU R R Fe \Zn M AR BRUEAT
TER K IAERR A 22 53 (F 3) . ECALFE N R AGFEKE Fe

SRR A B (8] A8 AL R AE R 2019 4F>2018 45>2017
4 (P<0.05) . 2018 4 CK. ET 4b P 11 2019 4E ET,
ETEC 4b# T A Ak Fe R B2 KT 2017 /)
XTI WEIAE o 2019 AR AL 38 BE A FFRL Fe SRAH TR
88 3 KT 2018 4F 19X R W INAE (P<0.05) o X F 47
K Zn BRI , A AL 2018 45 FL R UL {E 15
35 R 2019 45 A X6 1z 00 {7 (P<0.05 ), T B A )
FEI A BB S AL AR . 2017 4EF1 2018 4F Fir A Ak 34t
L B A AR R SRR R ) AN R 22 R L
2019 4 CK \ET #l ETEC 4b PR FL R brRL A iR R AR

F4 AEIRGABERTRNER/TEMAFH Fe Zn HERRRE

Table 4 Grain yield, cumulants of Fe,Zn and phytic acid in double—cropping rice under different treatments

o = e = P
o phon L et | ot
Year Treatment Rice yield/(kg-hm™) (ke-hm™) (kg-hm™) seeds/(kg-hm)

20174F LR CK 7 318.56+264.96a 0.43+0.03a 0.16+0.00a 4.76+0.10a

Early rice EC 8219.4+373.92a 0.42+0.03a 0.17+0.01a 5.38+0.65a

ET 7 505.26+369.16a 0.43+0.05a 0.16+0.01a 5.51+0.34a

ETEC 8 147.7+373.18a 0.4620.01a 0.1720.01a 4.82+0.49a

ki CK 7 365.932402.01c¢ 0.65+0.07a 0.1620.01a 4.3220.31b

Late rice EC 9 1242637.19 0.53+0.10a 0.1720.02a 5.81+0.56a

ET 8 514.33+20.942ab 0.53+0.06a 0.1720.00a 5.30+0.11ab

ETEC 9 718.8+472.47a 0.57+0.19a 0.1920.01a 5.57+0.36a

2018 4 A CK 8 470.93+251.89a 0.64+0.01a 0.19+0.00a 6.26+0.44a

Early rice EC 9 577.73+268.00a 0.62+0.02a 0.1920.01a 6.53+0.3%

ET 8 616.39+737.26a 0.62+0.03a 0.1720.01a 5.41£0.47a

ETEC 8 807.69+286.62a 0.49+0.01b 0.18+0.01a 5.94+0.76a

A CK 8 436.03+304.57h 0.3320.02b 0.1520.01b 5.11x0.49a

Late rice EC 10 248+394.04a 0.40+0.02ab 0.18+0.01a 6.80+0.93a

ET 9 730.16+226.89a 0.39+0.03ab 0.18+0.00a 5.69+0.30a

ETEC 10 445.5+72.844a 0.4120.01a 0.17+0.00ab 6.71£0.56a

20194F R CK 7 041.85+177.62b 0.51+0.02b 0.1320.01a 2.79+0.62a

Early rice EC 8 321.43+355.05a 0.78+0.03a 0.1420.01a 4.02+0.48a

ET 7 532.76+339.47ab 0.58+0.03b 0.1420.01a 3.90+0.67a

ETEC 7 554.96+317.06ab 0.58+0.02h 0.14+0.01a 2.65+0.32a

M AR CK 10 112.2+244.45d 0.49+0.02¢ 0.18+0.01b 5.02+0.86h

Late rice EC 13 463.3+144.59h 0.83+0.03a 0.25+0.01a 6.84+0.66ab

ET 12 747.3+198.49¢ 0.63+0.01b 0.21+0.01ab 7.49+0.84a

ETEC 14 194.3+80.078a 0.71+0.02b 0.21+0.01ab 7.34+0.06a

2017—20194F L FA CK 7 610.45+248.27h 0.52+0.03b 0.16+0.01a 4.60+0.55a

Early rice EC 8 706.18+275.37a 0.61+0.05a 0.16+0.01a 5.31+0.44a

ET 7 884.80+315.79b 0.55+0.03b 0.150.01a 4.9420.36a

ETEC 8 170.11+244.03ab 0.5120.01b 0.1620.01a 4.47%0.55a

i CK 8 638.05+431.10d 0.49+0.05a 0.1620.01b 4.82+0.32h

Late rice EC 10 945.1+686.42h 0.59+0.07a 0.200.01a 6.48+0.40a

ET 10 330.6635.16¢ 0.52+0.04a 0.19+0.01a 6.16+0.42a

ETEC 11 452.8+707.31a 0.57%0.07a 0.1920.01a 6.54+0.32a
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Figure 3 Accumulation of Fe,Zn and phytic acid in double cropping rice grain under different treatments
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Table 5 Soil available Fe,Zn content at mature stage of double cropping rice under different treatments

KRG gbEp AR Fe £ Available Fe content/(mg-kg™) A RS Zn £ Available Zn content/(mg-kg™)

Rice type  Treatment 20174F 20184F 20194F 2017—20194F  20174F 2018 4F 20194E  2017—20194F

R CK 122.14£1.79a  86.02+15.26a  113.19£9.83a  107.12+7.95a  3.12+¢0.72a  1.00£0.11b  2.61x0.46a  2.24+0.41b

Early rice EC 114.24+3.48a 90.42+1.85a  96.52+1537a  107.06+6.46a 4.81£0.30a  5.31+1.00a  2.160.36a  4.10+0.5%

ET 116.29+4.54a  91.04+7.91a  104.19+7.26a  103.84+5.18a 3.71x0.67a  2.79+0.39ab  2.60+0.14a  3.03+0.30ab

ETEC  122.79+0.94a 113.62+4.88a  90.21+20.23a  108.28+8.74a  3.80+0.23a  2.69+0.77ab  1.66+0.36a  2.72+0.41ab

W e CK 109.37£8.00a  89.94+0.38a  92.52+10.63a  97.28+5.40a  4.54+0.56a  1.5720.02a  3.52+0.24a  3.21+0.45a

Late rice EC 84.13+6.95a  74.34+0.96c  102.80+12.06a  87.09+6.08a  3.51x02la  0.900.0lc  2.97+0.2la  2.46+0.38b

ET 99.49+7.98a  80.79+2.92b  88.18+2.31a  89.49+3.90a  3.70+0.48a  1.30+0.02b  2.90+0.15a  2.63+0.37ab

ETEC ~ 85.38+14.99a 75.84+0.57bc  115.19+2.34a  92.14+7.54a  3.06+0.31a  0.86x0.0lc  3.43+0.26a  2.45+0.40b

RO KIBIFHLH Fe Zn EREEM T EFERS
Fe Zn & EWE /REBXRE()
Table 6 Pearson’s correlation coefficents results between Fe ,Zn

and phytic acid(PA) contents in rice grains and soils

P FRE Grains + 3 Soils
Year Fe_g/ Zn_g/ Fe_g/ Fe_s/ Zn_s/ Fe_s/
PA PA Zn_g Fe_g Zn_g 7n_s

2017 WA 031 0.17  0.63**  0.16 -0.23 0.01
2017 HEAE —0.61%%  —0.40 0.13 0.08 0.52 0.33
2018 L AH  0.22 0.50%  0.49%*  -0.51 -0.23  -0.06
2018 MEAH —0.79%%% —0.67%* 0.51% 0.24 0.52  0.90%*
2019 LR 0.11 -0.33  -048 0.17  0.53%  0.05
20198aF5  0.10 -0.01 0.26 -0.18  -0.01  0.60%*

1 :Fe_g.Zn_g Fll PA O SR K FEATF L b Fe | Zn FIAE BR & 1 5
Fe_s Fll Zn_s 73 AR L 50 h A 308 Fe il Zn 35 4k 5, o il RO
XA IS T2 B KT (P<0.05, P<0.01 1 P<0.001)

Note: Fe_g, Zn_g and PA represented Fe, Zn and phatic acid
contents in rice grains, respectively; Fe_s and Zn_s represented soil
available Fe and Zn contents, respectively. *, ** and *** indicated the
statistical significance level of relative changes (P<0.05, P<0.01 and P<
0.001) ,respectively.

3 g

3.0 KR COKE EFAMLIRIFEAFFRLFe 71 Zn &
=M

FEASKIRL Fe Al Zn 5 5 X6F F COL M B T 2 I3 v
4y i g AL 5 Ry B 200 B R AEAE B i REAIL I A
(1) Y03 T o A e oA 72 7K e 2 A2 PN 4 B 198 37 sl 12
FAH L RE b RERSZE G0 B0 2R AL B0, B8 T
TG 3 M PR JIE A AR AR N 13 i =, AT 52 i 7K
FERFRL H 7 BT 0 38 % 50T (2) I B T A Ak
BRACHT BG5S TR AR R s i ROT R (1 6E
J1 AR R i T 3R 5 T (3) KA CO MK

AR T ARRE A AE A B AL S, T2
) 5 L A5 RR 6 U 085 (4) KR COL ¥ BE | T T
25l R E AR R 1 S AR E s R
R IWRE 7 TG A R AR 9 T S Y, KA
AN K B BOW AR T 2 7 R AR R, KR CO,
WBE b Th 2 T 800 o0 R AR AT ARG 43 il & A=
AN BE (1 el AR

AMFEE L 3 a 0 H AL, R & K AF AR Fe
1 Zon T 0 A COL VR BE - T8 30 19 0 o, A7 AF —
HERRLE ., B — R T KRR Fe M1 Zn &
SRR COL MR I TH5 388 1 o8 Sk 0%, 9 - EC
AEFET 2018 4F ARG FFHRL Fe 7 i i FEAIK, 2019 4
FESFI MR AT FF AL Fe 75 i 0 190, 2017 4F ML R A1 2018
AERLRRERL Zn O 1t SRR T ET AR P H L 2018 48
WREATRL Zn T B E ALK 3) . ECET 4B R
2018 AL AFHL Fe 5 5 A1 2019 4 ARG AFRE Zn 25 it
PR, AR XELUH LA — LR AR B K R AT
$i Fe Fll Zn & 5% KR COL M BE b THFI1HG UL 59 0 1
AR, KA COME FTHRIZHIX KRG FRL Fe F
Zn ARG B R SRR COMREE TN
AP PR R d 2 . ARl S AR AR AR AT R 11 B COL
JEE IR B ()25 T i A O AR 00 ) AR R AR
A1 B S BRARAG AR Fe A1 Zn &5 AL

A WFIEIN R RE A AR 50 2 & X T COL U
JE T iR 4 e o AR IR 5 A AE — i R 1 IR
Jil =W 4RI FACE V-5 WF58 & B, 55 CO. MR FE Ab
PR K FEORE K FIRE K Zn B 12 53 B AR 4.70%
M 6.60% (P<0.01) , F B2 7 &t 34 I 2.00% 1 0.30%
(P>0.05) , JLHAAIR 5 Zn B EE/R LB & 3G . Myers
SENIR T 5T 45 T 2 W 5 CO, Wk J35 fd 7K e A 7R 7 ik 14
T 1.20% , 4 80 Zn & 2 8 35 PRI 7.80% . AWF5E
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Figure 4 Average temperature and cumulative precipitation in

different rice growing seasons in 2017—2019
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