
Genes abundantly expressed in Spring Rhizomes compared to those in Fall, 
with a false discovery rate less than 0.05 and a fold change greater than 2 are 
colored in orange.



GO:0022622
root system

development

GO:0048364
root development

GO:0048466 (3.22e-07)
androecium development

zs=6.37 | Num=25

GO:0048443 (3.22e-07)
stamen development

zs=6.37 | Num=25

GO:0009628
response to

abiotic stimulus

GO:0009612 (4.4e-05)
response to

mechanical stimulus
zs=5.57 | Num=20

GO:0009314
response to

radiation

GO:0043412 (0.000619)
macromolecule modification

zs=5.09 | Num=1065

GO:0006464 (1.69e-05)
protein modification

process
zs=5.73 | Num=992

GO:0051188 (0.000502)
cofactor biosynthetic

process
zs=-5.13 | Num=124

GO:0009694 (3.36e-05)
jasmonic acid

metabolic process
zs=5.61 | Num=18

GO:0009695 (3.36e-05)
jasmonic acid

biosynthetic process
zs=5.61 | Num=18

GO:0044281
small molecule

metabolic process

GO:0044283
small molecule

biosynthetic process

GO:0006519
cellular amino

acid and derivative metabolic process

GO:0006082
organic acid

metabolic process

GO:0042180
cellular ketone

metabolic process

GO:0007166
cell surface

receptor linked signaling pathway

GO:0007167 (0.000254)
enzyme linked

receptor protein signaling pathway
zs=5.25 | Num=71

GO:0016053
organic acid

biosynthetic process

GO:0007169 (1.48e-05)
transmembrane receptor

protein tyrosine kinase signaling pathway
zs=5.75 | Num=63

GO:0009698 (0.00637)
phenylpropanoid metabolic

process
zs=4.62 | Num=102

GO:0015979 (4.28e-06)
photosynthesis

zs=-5.96 | Num=64

GO:0019684 (0.000461)
photosynthesis, light

reaction
zs=-5.14 | Num=36

GO:0048437
floral organ

development

GO:0009751 (4.18e-06)
response to

salicylic acid stimulus
zs=5.96 | Num=107

GO:0000003
reproduction

GO:0022414
reproductive process

GO:0009753 (1.45e-05)
response to

jasmonic acid stimulus
zs=5.76 | Num=131

GO:0048869
cellular developmental

process

GO:0030154
cell differentiation

GO:0009617 (0.00487)
response to
bacterium

zs=4.68 | Num=163

GO:0042742 (0.00591)
defense response

to bacterium
zs=4.64 | Num=117

GO:0048513
organ development

GO:0048569
post-embryonic organ

development

GO:0009888
tissue development

GO:0006073
cellular glucan

metabolic process

GO:0009250
glucan biosynthetic

process

GO:0016310 (3.39e-12)
phosphorylation

zs=7.94 | Num=585

GO:0006468 (0)
protein amino

acid phosphorylation
zs=9.75 | Num=477

GO:0048518
positive regulation

of biological process

GO:0045927 (0.0247)
positive regulation

of growth
zs=-4.33 | Num=277

GO:0046483 (0.0376)
heterocycle metabolic

process
zs=-4.24 | Num=322

GO:0018130 (0.0234)
heterocycle biosynthetic

process
zs=-4.35 | Num=111

GO:0034470 (0.000368)
ncRNA processing

zs=-5.18 | Num=157

GO:0006364 (0.00614)
rRNA processing

zs=-4.63 | Num=111

GO:0032787
monocarboxylic acid
metabolic process

GO:0006631
fatty acid

metabolic process

GO:0050832 (0.00157)
defense response

to fungus
zs=4.91 | Num=78

GO:0003006
reproductive developmental

process

GO:0009793 (0.00705)
embryonic development

ending in seed dormancy
zs=-4.60 | Num=271

GO:0048608
reproductive structure

development

GO:0048438
floral whorl

development

GO:0043436
oxoacid metabolic

process

GO:0019752
carboxylic acid

metabolic process

GO:0051707 (1.81e-11)
response to

other organism
zs=7.73 | Num=452

GO:0009620 (2.35e-08)
response to fungus
zs=6.76 | Num=123

GO:0010033 (3.79e-05)
response to

organic substance
zs=5.59 | Num=715

GO:0051704 (1.91e-10)
multi-organism process

zs=7.43 | Num=568

GO:0009856 (0.00739)
pollination

zs=4.59 | Num=41

GO:0009607 (4.83e-10)
response to

biotic stimulus
zs=7.30 | Num=500

GO:0006575
cellular amino

acid derivative metabolic process

GO:0009605
response to

external stimulus

GO:0009790 (9.52e-08)
embryonic development

zs=-6.55 | Num=799

GO:0019538
protein metabolic

process

GO:0044267
cellular protein

metabolic process

GO:0046394
carboxylic acid

biosynthetic process

GO:0016051
carbohydrate biosynthetic

process

GO:0034637
cellular carbohydrate
biosynthetic process

GO:0000271
polysaccharide biosynthetic

process

GO:0002376
immune system

process

GO:0006955 (0.0012)
immune response

zs=4.96 | Num=201

GO:0045492 (0.000102)
xylan biosynthetic

process
zs=5.42 | Num=17

GO:0010417 (0.000102)
glucuronoxylan biosynthetic

process
zs=5.42 | Num=17

GO:0023052
signaling

GO:0023033
signaling pathway

GO:0045491 (8.69e-08)
xylan metabolic

process
zs=6.57 | Num=28

GO:0010413 (0.000102)
glucuronoxylan metabolic

process
zs=5.42 | Num=17

GO:0006457 (0.00683)
protein folding

zs=-4.61 | Num=158

GO:0070589 (0.00246)
cellular component

macromolecule biosynthetic process
zs=4.82 | Num=20

GO:0044038 (0.00246)
cell wall

macromolecule biosynthetic process
zs=4.82 | Num=20

GO:0044036 (3.01e-12)
cell wall

macromolecule metabolic process
zs=7.96 | Num=48

GO:0010382 (2.21e-05)
cellular cell

wall macromolecule metabolic process
zs=5.69 | Num=23

GO:0010383 (1.5e-09)
cell wall

polysaccharide metabolic process
zs=7.15 | Num=32

GO:0006807 (0.000833)
nitrogen compound
metabolic process

zs=-5.03 | Num=2336

GO:0034641 (0.0246)
cellular nitrogen

compound metabolic process
zs=-4.34 | Num=457

GO:0006139 (0.0121)
nucleobase, nucleoside,

nucleotide and nucleic acid metabolic process
zs=-4.49 | Num=2002

GO:0023034
intracellular signaling

pathway

GO:0034660 (3.37e-05)
ncRNA metabolic

process
zs=-5.61 | Num=209

GO:0016072 (0.00642)
rRNA metabolic

process
zs=-4.62 | Num=114

GO:0043170
macromolecule metabolic

process

GO:0044260
cellular macromolecule

metabolic process

GO:0010467 (1.08e-05)
gene expression

zs=-5.81 | Num=1912

GO:0009059
macromolecule biosynthetic

process

GO:0005976 (2.04e-06)
polysaccharide metabolic

process
zs=6.08 | Num=172

GO:0050789
regulation of

biological process

GO:0040008
regulation of growth

GO:0006412 (1.76e-13)
translation

zs=-8.30 | Num=443

GO:0044264 (0.0367)
cellular polysaccharide

metabolic process
zs=4.25 | Num=142

GO:0033692
cellular polysaccharide
biosynthetic process

GO:0051186 (4.91e-05)
cofactor metabolic

process
zs=-5.55 | Num=216

GO:0044262
cellular carbohydrate

metabolic process

GO:0016070 (0.00228)
RNA metabolic

process
zs=-4.83 | Num=1239

GO:0034645
cellular macromolecule

biosynthetic process

GO:0006259 (0.00177)
DNA metabolic

process
zs=-4.88 | Num=304

GO:0042254 (1.1e-08)
ribosome biogenesis
zs=-6.87 | Num=237

GO:0016043 (0.00205)
cellular component

organization
zs=-4.85 | Num=1389

GO:0006996 (5.82e-06)
organelle organization
zs=-5.91 | Num=885

GO:0065007
biological regulation

GO:0009657 (0.00695)
plastid organization
zs=-4.61 | Num=69

GO:0071669 (8.12e-06)
plant-type cell

wall organization or biogenesis
zs=5.85 | Num=70

GO:0009832 (6.36e-05)
plant-type cell

wall biogenesis
zs=5.50 | Num=61

GO:0048316
seed development

GO:0006629
lipid metabolic

process

GO:0044255
cellular lipid

metabolic process

GO:0008610
lipid biosynthetic

process

GO:0007398
ectoderm development

GO:0008544
epidermis development

GO:0006952 (1.25e-10)
defense response

zs=7.48 | Num=334

GO:0045087 (0.000334)
innate immune

response
zs=5.20 | Num=148

GO:0006950
response to stress

GO:0008150
biological_process

GO:0008152
metabolic process

GO:0050896
response to stimulus

GO:0032502
developmental process

GO:0032501
multicellular organismal

process

GO:0009987
cellular process

GO:0040007
growth

GO:0071554 (7.54e-13)
cell wall

organization or biogenesis
zs=8.12 | Num=129

GO:0044085 (0.00924)
cellular component

biogenesis
zs=-4.55 | Num=704

GO:0010015
root morphogenesis

GO:0010053 (0.00752)
root epidermal

cell differentiation
zs=4.59 | Num=54

GO:0019748
secondary metabolic

process

GO:0009058
biosynthetic process

GO:0044238
primary metabolic

process

GO:0044237
cellular metabolic

process

GO:0044271 (0.0275)
cellular nitrogen

compound biosynthetic process
zs=-4.31 | Num=261

GO:0006396 (3.21e-09)
RNA processing

zs=-7.04 | Num=467

GO:0042546 (5.59e-07)
cell wall biogenesis
zs=6.28 | Num=73

GO:0010154
fruit development

GO:0006633 (0.0104)
fatty acid

biosynthetic process
zs=4.52 | Num=85

GO:0009719 (0.000553)
response to

endogenous stimulus
zs=5.11 | Num=578

GO:0042221
response to

chemical stimulus

GO:0031407 (8.07e-10)
oxylipin metabolic

process
zs=7.23 | Num=22

GO:0031408 (8.07e-10)
oxylipin biosynthetic

process
zs=7.23 | Num=22

GO:0010054 (0.0096)
trichoblast differentiation

zs=4.54 | Num=38

GO:0010410 (8.69e-08)
hemicellulose metabolic

process
zs=6.57 | Num=28

GO:0048653 (1.92e-10)
anther development
zs=7.42 | Num=20

GO:0009416
response to
light stimulus

GO:0009913
epidermal cell
differentiation

GO:0009791
post-embryonic development

GO:0009908
flower development

GO:0044249
cellular biosynthetic

process

GO:0070882 (5.52e-05)
cellular cell

wall organization or biogenesis
zs=5.53 | Num=92

GO:0009642 (0.0467)
response to
light intensity

zs=-4.19 | Num=67

GO:0006414 (0.0295)
translational elongation

zs=-4.30 | Num=121

GO:0048229
gametophyte development

GO:0009555 (0.0289)
pollen development
zs=4.30 | Num=67

GO:0009653
anatomical structure

morphogenesis

GO:0022613 (7.94e-10)
ribonucleoprotein complex

biogenesis
zs=-7.23 | Num=289

GO:0007275
multicellular organismal

development

GO:0048856
anatomical structure

development

GO:0044042
glucan metabolic

process

GO:0030243 (0.000507)
cellulose metabolic

process
zs=5.12 | Num=26

GO:0040010 (0.0279)
positive regulation

of growth rate
zs=-4.31 | Num=250

GO:0043687 (6.14e-08)
post-translational protein

modification
zs=6.62 | Num=845

GO:0006725
cellular aromatic

compound metabolic process

GO:0009644 (5.11e-06)
response to

high light intensity
zs=-5.93 | Num=51

GO:0009833 (0.0211)
primary cell

wall biogenesis
zs=4.37 | Num=10

GO:0009834 (0.000841)
secondary cell
wall biogenesis

zs=5.03 | Num=20

GO:0070592 (0.00025)
cell wall

polysaccharide biosynthetic process
zs=5.26 | Num=18

GO:0030244 (0.00504)
cellulose biosynthetic

process
zs=4.67 | Num=23

GO:0048731
system development

GO:0006091 (0.000567)
generation of

precursor metabolites and energy
zs=-5.10 | Num=228

GO:0040009 (0.0212)
regulation of
growth rate

zs=-4.37 | Num=253

GO:0071555 (0.0464)
cell wall

organization
zs=4.19 | Num=41

GO:0005975
carbohydrate metabolic

process

GO:0006793 (2.93e-09)
phosphorus metabolic

process
zs=7.05 | Num=676

GO:0006796 (1.38e-09)
phosphate metabolic

process
zs=7.16 | Num=672
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