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Evaluating of rice genotypes tolerant to Fe deficiency with drip irrigation
under the film mulch

LI Yan-yan, BAI Ru-xiao, ZHANG Xin-jiang, YANG Yu-zhen, HUANG Zhi-hua, HOU Jian-wei, WEI Chang-zhou"
( College of Agronomy, Shihezi University, Shihezi, Xinjiang 832003, China )

Abstract: [ Objectives ] Rice is grown on calcareous soil and managed using drip irrigation under the film
mulch technology in the Xinjiang Uyghur Autonomous Region, where rice often suffers chlorosis caused by Fe
deficiency. Evaluating the Fe-stress tolerance of different rice genotypes is of great importance for screening
suitable rice cultivar. [ Methods ] Six rice cultivars were selected and managed with drip irrigation under the
film mulch method in this research. At seedling, tillering and mature stages of rice, the biomass, tillers, yield and
Fe content were analyzed. Cluster analysis and subordinate function values analysis were used to identify the
multiple parameters associated with iron deficiency tolerance. [ Results ] The 6 tested rice cultivars showed
significant differences in resistance to iron deficiency at the seedling, tillering and mature stages. The leaf active
iron contents of T-04 and T-05 were significantly lower than those of the other genotypes at seedling stage. T-201
had higher leaf active iron and Fe distribution in shoot at the seedling stage and leaf iron content and dry weight in
shoot at tillering stage, T-04 had the lowest distribution of Fe in shoot at the tillering stage, while T-04 had the
biggest tiller number. There were no significant differences in effective tiller number between T-04 and other
genotypes, and yield of T-04 was the medium level. Cluster analysis showed that T-43 had higher indexes than
other genotypes. [ Conclusions ] The effective use of leaf iron and the ability of iron transfer ensure rice growth

and higher effective panicle number, comprehensively considering iron nutrition efficiency and yield at all growth
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stages with drip irrigation under the film mulch, the rice cultivar T-43 has the strongest tolerance to iron

deficiency, and T-04 shows the lowest tolerance at all growth stages.

Key words: rice; drip irrigation under film mulch; genotype; iron deficiency tolerance
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Table 1 SPAD value, plant leaf active iron content, dry biomass and Fe distribution in rice seedling shoot

HE[R R SPAD TEPERR TR (ng/g, FW) A (kg/hm?, DW) o AR (%)
Genotype Active Fe Biomass Fe distribution
T-201 35.73+0.71b 3520+ 1.38b 249.84 +21.96 ab 67.08+1.80b
T-43 34.54 +0.55 be 34.70+0.76 b 258.56+22.28 a 62.43+1.38¢
T-X 37.32+0.57a 3491+043b 216.65+4.13b 52.70 £0.67 d
T-69 34.52£1.26 be 39.47+0.80a 166.90 = 18.20 d 74.61+£252a
T-05 33.22+0.52d 30.15+£0.96 ¢ 211.61 +10.28 be 65.46 = 1.25 be
T-04 32.98 +1.08 cd 31.10+221¢ 179.96 +4.63 cd 63.02+1.42¢

# (Note ) : [EFNEIE G AR FHER /R FLF R A2 5 B3 (P < 0.05) Values followed by different letters in a column are significantly

different among different genotypes (P < 0.05).
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Table 2 Leaf Fe content, shoot dry biomass, Fe distribution in shoot of selected rice plants at tillering stage

H[AR B it (ug/g, DW) o T (kg/hm?) BIrIEAR (%)
Genotype Fe content Shoot dry biomass Fe distribution
T-201 126.46 +10.88 a 3147.64 +368.50 a 69.62 +0.66 b
T-43 117.52+4.16 a 245390+ 11529b 74.59 £3.07 a
T-X 70.12+5.76 ¢ 2795.95 +210.58 ab 71.61 £0.57 ab
T-69 7545+ 11.55¢ 1520.28 = 181.82 ¢ 65.54+£0.99 ¢
T-05 95.80+1.81b 1269.07 £ 173.49 ¢ 62.68+1.02¢
T-04 71.14+4.38 ¢ 1435.03 £29.46 ¢ 48.89 +2.66 d

H (Note) : [RIFNEHE G AR 7 HE R R H R R ) 22 573 2 2% (P < 0.05) Values followed by different letters are significantly different among

different genotypes (P < 0.05).

{5, M T-05 Fl T-04 B IHEARIAIRAR, BT LA T
TEARSE R R KRR 2255 25
23 FEEFBKEZENSES

Bl 1 R, FEKFESEERE (6 H 16 HFI 6 H
22 H), ZEBEMAZ R RBUMIN 14.7% F115.1%.

2 1000 - gT-201

e O T-43 Lol

5 | @T-X [

Z 800 @169 I
= QT-05 1

= 600 fOT-04

2

£

2400 ' i=

= i ||

=200 1 (1l

= lth 14

) 1] Hi

# 1l |i

:KH [l N B! Kl Ll k)

5/16 5/22 5/28 6/4 6/10 6/16 6/22 6/28
AL H 1 Monitoring date (m/d)

1 TRIERFEBKFESERNS

Fig. 1 Number of tillers of different rice genotypes at
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Table 3 Yields and yield components of the selected rice genotypes

S ATRCHER (< 10%hm) U (%) BB THIE 9 Pt (kg/hm?)

Genotype Productive ears Seed setting rate Grains per spike 1000-grain weight Yield
T-201 333+£18¢ T3+4c¢ 145+2a 20+1c¢ 6928 £236 ¢
T-43 384 £26 ab 94+1a Il+1lcd 26+1a 10842 + 456 a
T-X 350+ 5 abc 82+3b 103+14d 24+1b 7520+ 120 ¢
T-69 354+9ab 94+1a 112+ 11 cd 24+1Db 8739 + 355 be
T-05 379+ 17 ab 85+4b 123+ 11 be 22+ 11D 9457 £ 186 b
T-04 389+21a 85+2b 131+ 10 ab 19+1c¢ 8072 + 508 be

1 (Note) : [RFEIEGAE 71 R R LR 7 R 22 53 .3 (P < 0.05) Values followed by different letters are significantly different among

different genotypes (P < 0.05).
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Fig.2 Grain harvest indices and Fe harvest indices of different rice genotypes
[ (Notes) : FPRIUIRIGEL = KPR i/ CFPRL= 1 + FEAT T4 IR) * 100%; ARICRAREL = FPRr g SO/ R R i + TS AT IR M)

100%. Grain harvest index = grain yield/(grain yield + straw dry weight) x 100%; Fe harvest index = grain Fe uptake/(grain Fe uptake + straw Fe

uptake) x 100%.]

*4 TRIEFEZKFESIERHRERRE

Table 4 Subordinate function values of tolerating iron deficiency indexes in rice

L A ¥ Biomass SFeA 1
AFeC  SPAD  LFeC GFC  FeHI GHI ,

Genotype 28d 53d 156d 28d 53d Yield
T201 054 0.63 1.00 0.90 1.00 0.90 0.66 0.81 1.00 0.46 0.00 0.00
T-43 0.49 0.36 0.84 1.00 0.63 1.00 0.44 1.00 027 0.86 0.58 1.00
T-X 0.51 1.00 0.00 0.54 0.81 0.13 0.00 0.88 0.63 0.39 0.34 0.15
T-69 1.00 0.35 0.09 0.00 0.13 0.74 1.00 0.65 0.93 1.00 0.76 0.46
T-05 0.00 0.06 0.46 0.49 0.00 0.68 0.58 0.54 0.00 0.57 1.00 0.65
T-04 0.10 0.00 0.02 0.14 0.09 0.00 0.47 0.00 0.04 0.00 0.42 0.29
CH%)  9.63 509 2584 1715 3654 10.82 1066 1335 1377 2353 1175 15.83

7 (Note) : AFeC—ih 14k &1 Active Fe content; LFeC—M i #k 1 Leaf Fe content; SFeA—ih_#B84k /3B 3 Shoot Fe allocation;
GFC—¥F#i Fe #¢J¥ Grain Fe content; FeHI—Fe W 3K$54 Fe harvest index; GHI—FFR U FRFE %X Grain harvest index.
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Table 5 Ranking of selected rice genotypes for the
tested items
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